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(57) Abstract: Compounds represented by the following general for- 
mula (I): (I) pharmaceutical^ acceptable salts thereof, hydrates or 
solvates of the same or mixtures of optically active isomers, racemic 
compounds or diastereomers of the same which have an excellent pro- 
tein kinase inhibitory activity specific to tyrosine and, therefore, are 
usable as drugs, in particular, remedies/preventives for various can- 
cers, diseases caused by arteriosclerosis or psoriasis. 
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(5t<K €-i2-§-«^Iia«»:(^^T&6o )&^U £fcR 31 Fi*^ y vSi<D6 -ft 
* fc tt 7 <D V * -f *l ^ U , - NH, J: - NO, «a 9 K1«S«- 

*©te<ois#f±Ti?raB£i*iS"e<fcfc. ] 

'"fls-S-* d") m'tff>5tKD77y (WT, thf^IB-To ) x 

MSOtlB-r. ) , T-fe h= M? n hyttfllttftil*, t 

1 0 f to h 1) i W ^ V, i^xf ;U7 $ y, fc'y v*>, 4- (N, N-tM 
15 ^jvt%;) €Vi?y (UT, DMA P tiai~ 0 ) S^W*****)*^**** 

•fS;*^*^^ p V b\ ^Aafc^ft*!**^ a y Kfc*V> ---2 
0 < C~+200tT5^~4 8I*BBS*SS*S^, *fctt#«*t-*^A'*l<»» 

**#s*5lg^K^KJ:5fl2^«» (I) «ilt5:iK-l5 ( £fc2-y- 
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fcteifl&iS'etstf^ o.i^*io**©F*ci l 4fo i tjaa5fipfi£T, t K7^v&5# 

8mm&Rfe£&5l'&* ifcSV^fifBI&tf LiAlH 4v NaBH 0 NaAlH ? (0CH 2 CH 2 

is ±ia-^ (i')-> (i") *3«tv (i) <o{t-S-4fctt, $fc, 

(Scheme 2) 

H> >0- (Rl)n R"^ M ,,^xh«ch-M' 

20 xwU (OT f )^©^HtS ; lr^U,P , *5«tt/Qtt^yy XJS© 6 -|t*fctt 7 - 
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i, MgBr, SnR 3 , A1R 2> B (OR) „ ZrCp 2 Cl «4»v Rfi* 
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© Cul ^©Gl-ffc-g^^&T, fcS^fi^fcT, +20TC~+2001CC5^~4 
10 8f$KIRj£$-l§:*3. (I*) v (I") Sfctt (I) «r»36-r«f_ 

THWK-CfcST-fc^y K(JH) [M = Li. MgX (X li/M2^^^S:^-r)]SrMv> 

r^a^V^^^ffc-e-ftir^ffiS^TWli-C*^ C-1H) [M=SnR 3 , ZnCi;B(0R') a ] 

JBV^SClfcfcV**. Sfcd'XM' 'Br, 1)©^, t<D(M')W = Br, 
I)£ (n*)$r^!lxrS. THF, ^a**©*-^***, K/uacV 

Z0"" *©*fl5**3R»«£* DMF, DMSO, T"fe h~ h)) /^m<0^zf^ h 

ft&<p»£»tt , K o~io«ohjiw§y, ^.wsy, try 

g©i$8&J£g, 0. 001-0. 5 Pd (PPh s ) „ Pd(0Ac) 2 , PdCl 2 (PPh 3 ) ,*>5V* 

25 fiPd/C^O^^^^A^O^T/O.S-S^fi©^^^^^^^^ 

(ff37- h) ^^^fe^S^a-fcfcioTtilB-jRiS (I') x (I 
•') *fcrt (i) T«*t*fb*ft'*K*-e**i *fcOH'> (M' = Br, I). £09 
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^ig&f, n-^^y ^^A,.tertT-V^y f^^A^rey ^><ISU (Iff') CM* 

* = Li)£Lfc&, 0.001— 0.5 MO Pd-(PPh,) 4 x Pd(0Ac) 2> PdCl 2 (PPh 3 ) 2 3£<D 

s. {{s-frft (n' ) (p' = no 2 ) a^fofls-fr* (n') <p' = wy— ©asjfe&fttt, Jt 
^Lfc{k-&^ d") *»b ( i ') ^o®7c^^^v>si^as-ct?> ( n ' ) (p 

* =NH 2 )^fe (E').(P , tt^*y7 5 K/T^llA'TS K*07§ KSS-*^) 
^©aE»3Er«6tt» J:J!Lfcft** (I*) (I) ^©ttf-R&fc/BvvS r £ 

io iia-j&a; (i) T*$^aft:-fr*©5*>, R 2 > R^wrft**— 

TA*a>S'*^**^a.te**'fc<fc**U , -> (p' « c 1 ~c s r/v=**v'S£gH-) 

fc<h^*(ffl)**V^|4fl5*«(lII , )fc©ffrtS.^?Stft-C* 5 (Scheme 2) 0 




15 

-ffc^Wft, -Lf2-JK!5£ (I*) *fc«(I")-C^$^S{k^©5^R 3 ^ 




(5fcf, Y, R 8 , R 9 , R l \ R l2 3b*iU : mfm(-SaUfeii , J) 
20 -C*£ft5te£-4fe$:0!*.tf, THF, ^^/^-^/^©^-r/^^. > 
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/Baso 4 , pto 2 > Pd/c ^ t-rz mm^mmMMTc \z «t zjjm^m * a o. 1 ~5 

^fi.<Z) LiAlH 4 , (i-Bu),AlH, vSrflf^S t Hp * * MkBLfc. M^XM* 

-fb-a-^j (n) *5«ttf (nr ) (omkm&m^z. 
(in ' ) te#j;trf. ttfclrZT±^u>>{k&yj (m) (m=h) &th 

F, ^^^/Vai-x^C^.-T 1 ^^, h/V^V^©^7K^^, dm 

10 h t < li^^-C-30 < G~ + 150 t C©^-C;-6SJxLtf LiAlH 4 , (i-Bu) 2 AlH x R,SnH, 
CpjZrWCUCpjTiC^-RMgX (Cp n -<y^ R f*{£ijRT^^^S, 

X ri'/N n y vj^^- Sr^-f) ^r^V'S fc Ko ;>< ^ MfcSJfcfc «£ o -CUBi"? £ £ „ * Tz 

©^pyWb^JT-tiJe-t-SrilCi Dft^tt (m') (M* = Br, 
(Scheme 3) 

*ia-s-ttHfaafcPm-c*>'5. ) fc*u-x x , xMii^^i-> 

20 (EI) (M = H) tt0!;tfi, Scheme 3 \Z^i~^ 5 fc^afcTfflUfi-C* 5 0 

V,' IHjfi<k^*i3SS&»ISE^, «^tf-t*i«e*L0. 1-10 63*^**3 J: 
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to) 2 P (O) CC 1 3 kn-zf?-/i'y?ZJ*%o%ffiVT?J*lter®$:-l 0 
(Scheme 4) 



R Jl R s ^^^^ l ^Vf W ' 



(3£*, R»|t, 7k*K^X»±b.I>7 , /J/*^>y^*«r*U, M,liL i, Mg 
10 B r ZtcttCe C 1 ,*|©&JRJSR- (HI). «r*U R'M^jMIIK.-^ C,~C 5 .7 

R it R i.) v _ (c o) j — r 19 *iB-§-«wiaira»-efes. ) Sr^-t; 

* V{CH 2 )k— W 

T*5»ft'*»<) OWftOlHr (Scheme 4) Kit, *f^t5^ ^SfcttTA- 
20 ft KK^-'W^^A/n?^ K, y f-VJ* h V AsT±?-y.h\ 
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.£><feg$ © ^ xOWk#J ^ f^-T /K h A-=F K^tf>®^ ft*** , 
- 1 0 Ot- + 1 0 0 8«)S$t5: Ha ►) 7^3-^ 

OH) (m=O r M=H, Y = OH) fr«3fC**. T^3-/^*ft«*»»». 

S/S$*6-t(cJ;!?r^Mb^t>U<l±^~7 i /^ (n) (m=0 

-qjt •> y K:*^^fls» t Kfls £ r /v = -/ufrft^its - i ft < > 

h^ hy/K h/V^X, THF«©3fiSft***. -3 O'C-l 2 OtTO. 0 
15 0 0 1-0. 5«<0»3ft/W*», «*.tfS c (OTf) 3, BF.-OEV 

20 r*Mt#&M*.tf, thf, ^DP^y, w^v; 7th-hV/^. 
©a^ft***. 0. 0 0 1§t-0. 5«OCuCl, CuI&5VMi«» 
j»0«flS««0«T, #*f 5 7 * 0 1 0 0 M 6 4 8 

(ffl) (.n=0 1 M=H,Y=NR ls R 36 (^NR !S , 
R "ttftfcJttl b/Lal 9 ) } fctHM"* H t 5. :o«6tilt*8 (m) 

25 {m=0, M = H, Y = NHR 1 ' R" ttKfcfeilbfca 5 )_ ) 
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5 «fc***t-20r- + 200lCT5^|||-4 8l»MK«i*5*«c,*fcr*#JS1-&- 
Sffi^RSlCj: 5 (M) {m=0, M=H, Y = N (R") -..(CO) (CR 17 

R 18 ) v- (co) j-R i9 o&*, r»~r» j'aaiotvrtRfcjeiiLfca 

ffc-fr* CM) (m= 1-3, M=H, Y = — NR 2S R M ; R 26 , R s *ftRKSft 

T,'-2 ot-+i 5 ox-e 5^-^-7 2 t«$t5:iia 9 (m) . {m 

= 1-3, M = H, Y = NR 2I R" (5*;*, NR", R 26 Lfcil «? ) } 

*«36f 5ClfctfS-et.5. :®^tlilTft5 (HI) {m=l~3, 

20 M=H, Y=NHR !1 <S*, • R ,6 ttRK:j£i8Lfca 9 ) .} Kl#U ±12 (HI) 

{m=0, M=H, Y = NH R 16 (5£*, R 16 ttRfc^ LfcS 9 ) } <DWi&iZ 
%^5<Dbffimt£ffi&BLJ&fciLL fc&m (Iff) {111=1-3, M-H, Y = N 

(R 16 ) - (CO) (CR I7 R 18 ) v- (CO) j-R 19 (iS*, R 16 ~R i9 , j 
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j^X-AS V s — ®Jco# lmg*»6 5 g ©IBB"?* — 0 — Ea»&ftia#8nK 

£tf*<DtiL<Dm.i&®, #mn& j i<oM<»$i® : ®> H-mn* wtfau u 

as^SiftS. ^iz-fe/^Jlcii/N- K*7°ir/v$5J:t/y7 h*7'-fe;vd5^^ti / ^ 0 
Hr>io©^?5it*WJ, I*-*, 
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iDfcMSftp mum?* 

$5j;U5=f-7^. ^ JJ t o -/K r l 7 t Ko 7/V7 D yvT/va -/v, jtfyac^V 

mm. »»3W^J:-5**l«M, SL*SU, &&Jg#J£^LTV>T • 

KMtt, Sttfls-frttwflhte,. »»»fl*tf= b^v/i^ yxTTV >\>Tfr* 

Btft*«-.UT^T.t> iV\ ^^U-?MO»3S*»r±,.'W*.K*S»tt : » 2868691 
*3S J: VR» 3095355 *«-*4i*KfB*S^tV^ Q 
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fi/fttttt, zbimmu mm%L %im. #mL k- 

10 - ■ MM&l 

i) Kj6*#»4»BBa«,"i-*i3Vi 8-2 5ict, wife**, 

15 gltffllTtff^ ; 
fc; 

4) UflB-jRSC: CI) CHffcftlH) 

(NMR) g'(3 0 0MHzXti2 7 0MHz, ^K^SMt^ttftfltf 3 0 
OMHz) ..*3it5/*fcrtflt*^'<^-hA'»?ttBUfc : X H NMR tt^fcflng L 
25 k^fSWM&tf'A'X*'***' K (DMSO- d e . DM S O - d 6 ) l^tt 
l^an^A (CDC1 3 , CDC1 3 ) +-C8!i}g U it^is? h mtT h 7 * f-fi> 9 s 
7V (TMS) &m&kirZ>7 f /l'?U (fippm) V&iSfr. tf-^#S«ttTIB^ 
■^X^$^5 : s. — M ; d, -fijfc ; t, HSU ; q, ; m, #231 5. 
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- br, yp-Kf-^ 

5) .Tao*-S-«rffil»>fc : =¥irv (HexS.fctt^+f-^) ; Ac T-fc.TVl' 
Ms. >?^*=^S; Tf M) 7;^d^ ^y^^^S; • E 
DC 1 - [3 - (v^rc^/WT 5 J ) -fxx fcVu] - 3 - fi,* a,**?* % Kttflfcjfc 
5 6) _ ©SfcXlftjailf/^-V^TO^-CWftLfc. 
Diffractometer: PHILIPS PW1700 
Target: Cu 
Monochro. : Graphite 
Tube Voltage: 40kV 
10 Tube Current: 30mA 

Divergence Slit: 1° 
Receiving. Si it:. 0.2 mm 
Scatter Slit: 1° 
Range : 3-40° 2 6 

15 

1 1- (1, l-v? * * fc'.^/V) -4-> t°<< 7 ^ V (4a) > 

1, l-i VH-flr-Vr'Tx* ■l?~A' - 3 - "j? > - 2 - 4 

;\s 7ir? L — M (51.5 g, 408. 2 mmol) , (I) (2.02 g, 20.4 amol), f 

» ^jVT % > (56. 6 mL, 408. 2 mmol) *3<fctf 1-* fvUtf^T* 3? > (54. 3 mL, 
20 48919 mmol) <D THF (480 mL) ^MMT 2 t^fiflgJS &-£fc„ K^trttffi U 
tert-7'fvV;* f-frzc— x/V (200 mL) SrSnx., ^fi£^J^^iS^"Ctttb L- 

zK^K&flBx., v 5 ^ p p >t * V (500 mL x 1. 150 mL x 3) T^fflUfc. ttttJffc 
£ l4X7^~7zfc, «^Ttttt£**"e8fci*fc* ' R»» £&L7i:& 
25 ^-feUftSrlMPH- i 5 «f« (6(flC/6~6 Torr) LMm<£& t .L"C#. 
fc (49.07 g, 72%)„ 
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4a: 'H NMR (CDC1,) 5 ppm: 1. 40 (s, 6H). 2. 28. (s, 1H), 2. 2.8 (s, 3H), 2.4 
9 (br s, 4H), 2.69 (br s, 4H). 

5 <&&MZ ^ 4 -(3-^n-4-7;vtt>7i=;V)-7-[3;^f;i'-3- 
(4 - * *f-jy- 1 - \f s<7 - 1 - -ff-^M-^ !) ypT 5 > (2a) 

> 

1) W^*=-^ (200 mL) iZ. -7-? a o-6-= Kp - 3ff -..*"*-*/ U V-4-^^ 
£ 7-^ p c-8-— h d - 3H - *t-j-*/l) y-i-X-yvms&VB (*tJ3 .: 1. 52.0 g ; 
10 Leonard X Org. Chem. 1975. 40. 356-363 i KBt) fc^DMF (0. 7 mL) 

. &to£*&tsiM&mmi r tZo Mtt'trmttipv asomu .£anx-£ 

(280 mL)*^*.. M-C«#U*i. 3^an-4-7^tP7=!). 
y (36.9 g, 253.6 nunol) y^B/</-^*« (760 mL) IriTLfc. £ 
15 K^aa.^y (300mL) &AP^ 20^ 20^#Lfc o 7K^T^^>' (600 
mL) -)S:MZ., 20«C-C»#*rtt«'fc. (200mLx2) V 

SfcfrU *JET«»bfc. WfeJlfcB**^-*^-^ (1U-7K (120 mL) KM 
Tk^T^^U^^b f !) 5 > (30 mL) Srinx-fc ^iS. - ? 1 

tfcJR**«ttU 7K (700 mL x 2) -eSfe^Lfc. emS!l«I (65 g) 
20 -feh^>y/v (1.2 L)TJP»4rV»U **r5i:B»*t?fc* (7 - ? n p 
- 6 - = h a - 4 - ^^-^'J =/W " (3 - 9 P o - 4 - 7/^P7s^) T5. 
> (54.6 g, 67%) £#fc 0 
2) (7-^aP-6-sFP-4-*t/y^) ~ (3 - ^ n p - 4 - 7A^*n 
7x^;H 7.5^ (14.2 g, 40.1 mmolK l-(l,l-^yf/H-7 , n t=/V)-4" 
25 ^^1/^7^^ (4a) (10.0 g, 60. 1 mmol) 3$^$ (I) (380 mgh *?«fc 
tfT h f y 7x=/V*^7^ y)/"?7^!7A (1.39g) OMJFJSMfc (70aL) 
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SOlCT'l^Sr 15"£Ria tfclt, h y 5 V (1. ; 39 raL, 100. 0 mmol) £ 

}bp^,»»iasi4or^.5o^ra«#.ufc.s^&Sfe^«*ii&L,a«* (300 «l) 

£7jn£fc 0 £/fc*fcfM6^/i' (200 mL x 2) Tttffl, &«SLfc 0 



3a: »H NMR (C0C1,) Sppra: 1.54 (s, 6H), 2.28 (s. 3H), 2.53 (s, 4H), 2. 82 
10 (s, 4H), 7.21 (t, J = 8. 7 Hz, 1H), 7.59 (m, 1H), 7. 99 (m. 1H), 8.08 (s, 
1H), 8.80 (s, 1H), 8.81 (s, 1H). 



is t» Rj^mz m^rni- b v z A*iaw(sM> mD sttjpx., mt? 1 mmmw^fto 

ib±y-f h--C*iibfc. ««E*3£*y— /v (150 mL x 3)-egfc#U SStrlK 
Lfc0[>ib7k (100 mL)&7JB;i#rto©£iIt&U bfco SHEETS 

tfk-tZk^tok-r&TSSfrJ 4 -(3- *-no - 4-7^a7x^) - 7 - [3 

- / =f-)v - 3 - (4 - * *f-tv - 1 - f<<9^=/v) - 1 - y^=/u]-4, y ^ ^ 

20 75^ (2a) (3. 02" g. 87%) &#fc„ 




2a: l H NMR (CDCl,) 6 ppm: 1.55 (s, 6H), '2.30 (s, 3H). 2.53 (br s. 4H), 2. 
80 (br s, 4H), 4.53, (br s, 2H), 6.93 (s, 1H), 7.11 (s, 1H), 7.17 ( t. J 

. 36 



5 /w) fc#U Btoki-Z-bvfc -4- 7;^p73:=;H- {7- [3 

- ^ - 3 - (4 - / - 1 - \fs<7 v^/U) - 1 - Zf ^-;V] - 6- = Kn - 4 - 
^■^yy=/W 75 V (3a) (7.25g, 37%) £#7t. 




-hP^3a (3.69 g, 7.64 mmol), ff& (5 mL) *5 J: t«Bc»5fc (1.71 g. 30. 
6 mmol) <D^2 / — >U (100 mL)-* (50 mL)$S®|££ 20 -#|8!3f tfEiSHirfc. 
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-8.8 Hz, 1H), 7.53. (m, 1H), 7.88 (s, 1H). 7.93 (dd, J = 2.5. 6. 5 Hz, 1 

H) , 8.58 (s, 1H). 

<-£$0!l3 (7 -ya* r -6- =>ha - i- *1S!> - ..(3->n.D-4- 

I) (4.32 g, 15.4 mmol) ©THF« (250 

• mL) Sr-105rtC?^iPL, 0.88 M «57i-/Vy f 9VTHF^ (19.8 mL, 17. 
4 mmol) £*$>.o< 9 JfrTLfc. 30 DMF (5.4 n>L, 69,6 mol) tr^TU 

^>o < v k-2ov^&M.Lfc 0 5L]&mfcftmny}<.&Wi aoo bl) £#n;Uia^ 
io {zmmztim^?-^ (80 mLx 2) -cattibfco fii^fti, *>*i£& 

■fe09@# (5.66 g) fcT-fc}^ (50 mL) Kl}§ft¥Ufc 0 *#T. ^(Omm\n Jones 
^ (20 mL) £*i>o< •9iPx,M*T-#^bfe 0 K^i-^y^D''^'-^Sr 
JjPxfe^. MUc„ 2mo l/L7K^{^Ky -7^*^ (100 mL) SrflP*.* 

15 j&L 4-7"o^-2-= h n§£S#& (1.95 g. 52%) &#fc e 

.>H NMR (DMS(Hd 6 ) 6ppm: 7.80 (br s. 1H). 7.98 (br s, 1H), 8. 25 (br s, 
1H), 14. 1 (br s, 1H). y^--:,. 



20 



2) 4-7' P *r-2-- b P SScS*Sfe (1. 80 g, 7. 83 mmol) fcl 0. 88 N 7k$Kfc^ h V «7 
ATtc^ (10 mL), (133 B g)W y/o tV>7^=>-^ (0-7 mL) 

^ nrxzunm^fro znz&ft^Wb, t K?^ (1.1 *l) &#o.< 9 i 
flu*., 75t:T2^KRf£:S^:fc 0 SfSiiSfci&iliU li^Iitfc, ^mi^tcm 

<t 4-7"0*ryh7=^ (1-73 g. 96%) imbthtc. 
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l H NMR (DMSO-d 8 ) Sppra: 6.62 (dd, J = 1.5, 8.5 Hz, 1H), 6.95 (d, J = 1. 
5 Hz, 1H), 7.56 (d, J = 8. 5 Hz, 1H). 

5 3) l^P*7y (1.63 g. 7.55 mmol) £§m*/W*T ^ *?\S (1. 

96 g, 18.9 mmol) 33«fctf2-p< V J -)V (25 ml) ttx, 7 f$ffltiQf&M 

m\^tc a mmm^^TSi^> a. 45 g ) £;&a;L£kfc:6ii#f!giti?fcL.fc 0 utTf* 

' ^T7k@?g (30 mL) SrJPx., Ltf £/£<&£iIg&> -|6i»-t-Si SWt 

1-5 -3#- dr-^yy V (l.67g, 98%) &*§fc e 

O 

10 Br 

l H NME (DMS0-d 6 ) 5ppm: 7.69 (dd, J = 1.9, 8.4 Hz, 1H), 7. 89 (d, J = 1. 9 
Hz, 1H). 8.04 (d, J = 8.4 Hz, 1H), 8.14 (br s, 1H). 

15 mm. o mD k&MQum (3 mp <Dm<£rmmz7-7u*- M - *-ry 

y y - (1. 67 g, 7. 42 mmol) fcjq*., 95 < C-100 < C^ 1 

WtLti 0 KJ&m&fc (50 mL) ^J*4fe«r«»bfc. *-Cfci* Lfc& s $ 

ffT*£*1-S £ iWt t5 7-^o*-6-s ho - 3tf r ^r^->/y ^-4-^->*5 <t^7 
-^P ^-8-— fP^-^rt/!/ ^-4-^->©iKj 5. 6 : 1 (DMS®} (1. 3 g, 6 
20 Sfl.Srftfc. 
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l H NMR. (DMSO-dJ 6 ppm: 8.15 (s. 1H), 8.27 (s, 1H), 8.61 (s, 1H): 

ZOm-fr® (l.26g) 4:^^2-1) tm&Ofi&X- (7-^b*-«- = I>o 
5 - 4- 3rf-y V - (3 - ^ n D - 4 - ^^n/W) T%> (1.38 g. 7 




-6-=hP - 4 - ^r-^-i/ y - (3 - ^ a n - 4 - 7;^o7i = 

10 /V) 7 $ > 

... l H NMR (DMSO-d B )_5 ppm: 7.46 (t, J= 9. 2 Hz, 1H), 7.77 (m, 1H), 8.13 (m, 
1H), 8.25 (s, 1H), 8.73 (s, 1H), 9.33 (s, 1H), 10.37 (br s, 1H). 

. <&f$M4 ... .,'(7- >fo* - 6- ■= -4- ^t'/lls/l/) - (3-^dp -4 
15 ■'7;^n75=/V) 7$V:&&*g> 

1)2, 5-^7'P ; e=FP'<^i' (80g, 285 mmol) ODMF (500 mL) fel&iC 
*/Ty{tm (I) (38g, 427 mmol) Sr^x. lOOt?"? 1. 5 ftMUWhtc. KJ&*££ 
h/W^V (750 mL)-* (1250 raL) %Mx.tc 0 ^X±v4h (5 
0 g) £}n;t+^M#Lfc&, ^»4fcSr»*Lfc„ M:£#iBU .. 
20 (500 mL), lJiTV^— 7* (250 mL x 2), (250 mLh ISfq^^Tk (500 mL) 
OHif-}5fe^U^7}ca^7 b y ^"CSSM^ iJITMiSrfSlfc. 2-V-7-/-5 
-yn^-hp^i^^j^irSfl&ll^ (61.4 g) ^mfc.^Sr^Sfe 
a^/W (270 mL) lC*gfl?U Sfefbfi^-TkfPtl (330 mg, 1.35 mmol) &Mz., 5 
®& zk^#ffl^T 41. 5 mmUft Ufc D ^M*^* U 

25 &fe%%f%t^ , ?/i'. (200 mL)#;^-e:n*/-/U (100 mL) -Cifci^ bfco 

- 39 - • 



WO 02/066445 



PCT/JP02/01575 



fg*Lg;#&. a:-7vu (250 mL) K^^£^»MT$# L7t 0 MLfc- 



XN 



jet 

Br^^NOz 



X H NMR (DMS0-d 6 ) 6 ppm: 8.10 (d, J = 8. 3 Hz, 1H), 8.21 (dd, J = 1.8, 8.3 
Hz, 1H), 8.57 (d. J - 1.8 Hz, 1H) 



CONH 2 



'H NMK (DMS0-d 6 ) 5 ppm: 6.61 (dd, J = 1. 8, 8. 4 Hz, 1H), 6.81 (br s, 2H), 
6,89 (d. J = 1,8 Hz), 7.17 (br s, 1H), 7.46 (d, J = 8.4 Hz. 1H). 7.79 
(br s, 1H). 

2) 1) v T?HilfcV^n*TV'K9=-A'7 5 K (40 g, 186 mmol) 

(400 mL) £*T,fc*iftT«* h , > 'J * A * 1* K (54. 

2 g, 93 mmol) SrJB^L, . &V*-CJMfe*f'*' (60. 1 mL, 744 mmol) ^jlTt, 1.5 

^MHILt sMiiiafcl, * (500 «l) tin 

mL)*in^fc. «EET*M6L*e>fczk (200 mD^P^, «f W*«r««l^fc- «* 
\Z.£<0 - 3//- V-4-^-y (35 g, 156 mmol, 84«)&#fc„ 
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l H NMR (DMSO-d 8 ) 8 ppn»: 7.68 (dd. J = 1.7, 8.5 Hz, 1H). 7.88 (d, J = 1.7 
Hz, 1H), 8.03 (d, J = 8.5 Hz, 1H).* 8.14 (s, 1H). . 

3)- 2) -?'&tc - 2H - ^-f-J JJ >-A-^T^ (35 g, 156 moo 1) £fift& 

5 (56 mL) t^?b'90'CO»^J:-C»^Lfc o ZtlizfcJ&mm. 12<tfC&T{C& 
t>%tft>&m®m (56 mL) ^>ft^oMTUfc o ^T^T^^?>(C1^90t: 

[cxummvtco fcfcm*^m.t 7** a. 5 u wwufcii^ 

£tS&U 7K (500 mL) T?Sfe#Ufc 0 ffc&K* 19 7-^n ^-6-^ h P - 3tf - 

yy-4-tyM-^D^-8-shn - ay- ^r^-/y -yr4.-^-y(om^ (»3!1, 
10 37 g) =Sr#fc„ 

ihKttlbftsA' (205 nL)i3it5DMF (2. 5 mL) fc£n& 21ttH]2JPXtilttl 
fc„ »S**«£ET«»IEHb*:. IWc^od^?> (370 mL) SrftutM. 
KlT^^U^^ej 3t^ BP-4-7^*ffr=!l > (21.9 g, 151 mmol) (D^y^ 
p/V-A' (1.1 L) j&«E*«TL*fcfc4I*raa#Ufc.S:';S«?^*'^> (i. 
15 1 L) fcan*ifc«*J«r*&Lfc. »iU (7-^a*-6- = hn-4-W 
J) =/V) - (3r>tJP-4- 7 * —/l') T 5 U2. 7 g, 98. 4 m 

mol, 72%) £#7t 0 



Br "^^N 

. ( 7 .^p^-6- = hn -4 - ^-/y=/P) - (3- ?ntJ -'4: 7;^P7i = 

20 /w) T 5 y&flfcift 

'H NMR (DMS0-d 6 ) Sppm: 7.52 (t, J = 9. 0 Hz, 1H), 7.81 (m, 1H), 8.15 (m. 
1H). 8,33 (s, 1H), 8.86 (s, 1H), 9.54 (s, 1H), 11.16 (br s, 1H) 0 

4) (7-7*o*-6-=lnr4-WJ^) - (3- - 4- 7;^n7 
25 *->V) TK>mm.m (42.0 E . 96.8 mmol), l-U,H^f/l^-/B^) 

41 



WO 02/066445 



PCT/JP02/01575 



-4- J* ^jV\f^<yV^ (4a) (19.3 g, 116 mmol), h ]) ^?VT^V (47.2 raL, 
339 mmol), ODMSO (400 ml) ^ICO^T^jEETflft^, g.%W&Z>$lft 
^3@firK 3!>ftft (I)' (460.8 mg, 2. 4 mmol) , h V 7 X 7 4 V 

(2.53 g, 9.6 mmol), @£Sfe/<7-^ ? A (H) (543 mg, 2. 4 mmol) ZMtl8Q°C 
5 -C-9R^&#L7t 0 fcfc®££M.k Lfclfe»8fe=7^ (750 mL), 1%TV^-Tzk 
^.(1.5L) ^£#*-ir7V h (50 g) £#P;iT&#Lfc = ^i§4fc£ar£Ltf:&, 
^a^^^fi]^7k(500 mLX2) -ei&#U h y ^AT'SSML *ffT 

i 

..*a«r«*Lfc. 0fcl£»Sk=?S*-* ? > Cl0:i. 130 bL) *Jn 
*i*#LWW4fe&J*Bikfc'. i&ifi^fcT'-fc h- h y;v (100 mDT.^^jJfeSrtT^. 
10 ffciJ&UlJ; <9 = h P# 3a (23. 3 g, 48. 3 mmol, 50%) £#fc c 

<^J£^1 > 

2 ftfcT $ / ft: 2a (6.08 g, 13. 4 mmol) , T # V A'Sfe (1. 

38 mL, 20. 1 mmol) , h U ^JVT X V (2. 8 mL, -20. 1 mmol) *3 £Xf EDC (3. 86 
15 g. 20. 1 mmol) <D DMF (100 mL) bfc. KJS*fc7 * y A* 

gg (0. 46 mL, 6^71 mmol), h y ^A-T $ V (0. 93 mL, 6. 71' mmol) 
C (1.29g, 6.71 mmol) fcflBx., £ 5>H1— fi&ffcfcM*" (300 m 

L)tdfeJt,jS^*«iatfc.ai£Sr7K*3J:V7!c- x^y -/v?ife#, ffc&L-fc,, 

20 U la fcft'fc (3.41 g, 50%) o 
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la: 'H NMR (DMS0-d 6 ) S ppm: 1. 44 (s, 6fl), 2.15 (s, 3H). 2.35 (br s, 4H), 
2.64 (br s, 4H), 5,85 (d, J = 10.3 Hz. 1H), 6.33 (d, J = 16.9 Hz, 1H), 
6.58 (dd, J = 10.3, 16.9 Hz, 1H), 7.47 (t. J = 9. 1 Hz, 1H). 7.84 (br s, 
2H), 8.20 (br.d. J = 6. 1 Hz, lH), 8. 64 (s, 1H), 8.69 (s.lH), 9. 88 (s, 1 
5 H). 10.01 (s, 1H). 

<mmM2> 

3 (Djsm-Q'&tc (7-/o*-6- = hP"4 - V - (3 - 9 a 

P - 4- 7^P7s^) TSS"* 1-(1. l-7^/W2-/Pt=/l/)tW!J V 
10 (4b) Srffllr\ ^riE«-2-2)3)iR«©**Trfl5«'»T5/|*2bfr»fc. ft^* 
2b ^rUSSM 1 £ Fl***ifet?<b'd-* lb «r»fc. 

.^fcfcJB^fc 4b tt-S-JSRW 3 t ®m<Djj&X\ 1 - P< f/l'K'^? v^^ft 




15 lb (ifc'^87*): 'H NMR (DMS0-d 6 ) 5 ppm: L 43 (s, 6H), 2.61 (n. 4H), 4.18 
(m, 4H), 5,84 (d, J = 10.2 Hz, 1H). 6.33 (d, J = 16.9 Hz, 1H), 6.56 (dd, 
J = 10.2, 16.9 Hz, 1H), 7, 44 (t, J » 9.1 Hz. 1H), 7.80-8.00 (m, 2H), 7. 
95 (m, 1H), 8.60-8.70 (m, 2H), 9.85-9.90 (m, 2H). 

HN -* 5Ss ^CI 
1 — N N 
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20 



2b Wm 79%)'- l H NMR (DMS0-d 6 ) 5ppm:l.47 (s, 6H), .2.64 (m, 4H), 3.65 (m. 
. . 4H), 5.55 (m, 2H), 7.43 (t, J =9.2 Hz), 7.52 (s, 1H), 7: 65 (s, 1H), 7. 
82 (m, 1H), 8.20 (m 1H), 8. 39 (m lH), 9. 64 (s, 1H). 

5 

4b (JR^ 73%) : "H NMR (DMSO-ds) 8 ppm: 1. 39 (s, 6H), 2.31 (s, 1H), 2.64 
(t, J = 4.7 Hz. 4H), 3.75 (t, J = 4.7 Hz, 4H), 

<&i&MS 4 - (3-^ a n -4-7 /V^ a 7 x - /V)-4, 1 / U 

10 T % > (5) > 

cc*/-/u (2.5 L)[zm5tm (84. 2g, 1.51 mol) h l^mal/L^ (605 mL) 

ft#L&tfSP> 90lClc:aPMLfc.. Z<Dm&mz(.7 - 7*n^e-6 - = hn -4 
- dr-fy \) -,v> - (3- ^PP -4- 7/V^-D7x=/U) T5>^30^(C1 
Hl^fctJ 30gToff 4Iij^LfCo 5^PflM3i^$iirfc^, rtm^: 50^^ t 2 

15 %Lfejm\t-r y y ^a*^ (450 mu t 1 b y * ATkjg^-e ph & 

7~8fcU W<mm,tc 0 mk^f-fr (l L) SS.fctfi?:?'!' b (300g) *1$\7L 

m<mnm, ±7<< htsiiasr'ffofco thf - si^^ (1:1, 1 u -est 

#U »Sr^jET^Lfc 0 M^fc* (1 L) &jbn££]»&a8& U MJET 
60lCT-l!ft^L, (108.76 g, 98%) 



5 



5: l H NMR (DMS0-d 6 ) 5 ppm: 5.77 (s, 2H), 7.43 (t, J = 9. 3 Hz. 1H) , 7.60 
(s. 1H), 7.80 (m, 1H), 7.94 (s, 1H), 8.18 (dd, J =6. 9, 2.1 Hz, 1H), 8.39. 
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(s, 1H), 9.72 (s, 1H); 

<&&m 6 > C4-(i, 1-5>**tHK/b t°~J\s)-\-\?^7 >J=.fr)T± b-> D 
)V (4c) (D&f& 

1-v ? ^^/1^-2-7°d t°=/U) t^7^^ (350 mg, 2. 3 nimolh !J £ A 

(480 mg. 3.45 mmol) <D / ^jV^/U^r h V (MEK) Mtt (10 mL) tC^n^-T 
±h-hV (0. 176 mL, 2. 53 mmol) fcAdx., 30 #8l#Lfc 0 M 

EKT'WU itiiLfc. mSriil^t, (0. 439 g, £S($)>&& 

4C 

4c: 'H NMR (300MHz, CDC1 3 ) 5 ppra: 1.40 (s, 6H), 2.31 (s, 1H), 2.68 (br s, 
8H). 3.52 (s, 2H). 

<^mms > ■ 

1) ib&<&> 5 (1. 0 g. 2. 72 mmol) \ [4 - (1, 1 - V* ^A- - 2 - fc°^) - 
1- £°^7 v/^7V']Tir (4c) (624 mg, 3.26 mmol) thy^W 

5 V (15 ml) t DUF (3.5 mL) $r*3x.fc 0 CKD^^l-M U&EETIft^ S 
^e^iVv^^f^^aiU^TV^, K9 ^jci/Hfc*^-* ^ (35 rag. 0.16 mmol) 
ia JUJ^S^^ v^-k (n) (18 mg, 0.08 mmol) SriDx SCCX 4 R$m&# U 

f-Arf* S-jy) KttU BWti-S^y^y ^flS3#2c- (1.07 g, 82W 
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O 



2c: l H NMR (270 MHz, DMS0-d 6 ) 5 ppm: 1:48 (s, 6H), 2.56 (br s, 4H), 2. 70 
(br s, 4H), 3.73 (s, 2H) , 5.54 (s. 2H). 7.42 (t, J = 8. 9 Hz, 1H), 7.51 
5 (s, 1H), 7.64 (s, 1H), 7.81 (ra, 1H), 8.20 (dd, J = 6.9, 2. 4 Hz, 1H), 8. 
39 (s, 1H), 9.64 (s, 1H). 
2) it&y>}2c (500 mg, 1. 04 ramol) t T t V fr®. (0. 36 ' mL, 5. 2 mmol) , 
h y ^/UT 5 > (0. 22 mL, 1. 56 mmol) i3,tt>* EDC (297 mg, 1. 56 mmol) 
<D DMF (7 mL) Mf^iIt-«t8jtLfe. 5M^ffTI*U' ft* 
10 (70 mL) fclfctt, ^^J^itiaLfco Mfc**5J:t*#-:=*'/-*'T!*i* 

Lfco ftltfi4b4:^y iitffl'UyJ*? V (? o b*^a-> * /— /u) 

38 mg, 61%) . £#fc„ 



lc: { H NMR (DMS0-d 6 ) 5 ppm: 1.44 (s, 6H), 2.50 (br s. 4H), 2.67 (br s, 4 
H), 3.71 (s, 2H), 5.84 (d, J = 10. 1 Hz, 1H), 6.32 (d, J = 16. 9 Hz, 1H). 
6. 56 (dd, J =16.9, 10. 1 Hz, 1H) ,7.46 (t, J = 9. 2 Hz, 1H) , 7.84 (br s, 2 



F 
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H), 8.18 (br d, J = 6.8 Hz, 1H), 8.63. (s, 1H), 8.67 (s, 1H). 9.89 (s, 1 
H), 9.99.(8, 1H). . 

<SMS«4~2.5> 

7-7 p 4 - (3-^ o a -4-7 a 7 * =-/V)-4, 6-* U '/^T5 V (5) 
TlZTfifiLOKy^Sft 2,.fc** l&Sli&Ufc (scheme 5) . 

Scheme 5 

F P 
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<M7-.12> 7t'f 4 

<-a-^j7> 

4 g : rc^/l^r^i^A^ n K© 0. 5 M THF^ifc (360 mL, 180 mmol) 

Sr"3ic»T*^ U 1, 3-i^=c h^i/7t h y (21. 93 g, 150 mmol) £igT Lfcw 
frtfiT W$fflW.WLti'&, $11*1*86. (18.4 mL, 195mmol) SrjfiTU Ifi^l 

?£&U gffi-f-fi r. Kl £ D ^ 1. 1 - tr*-3c h *>S7>- fA? - 2 - /p 
aiy^^/V (31.36 g, 97%) *&fc e 

1, 1 - (a: h*^* f-fls) - 2 - fc°— A- iXf/V (15. 00 g. 70 
15 mmol) •^.l-^^f-<55?>' (8.41 g, 84 mmol), (I) (360 mg), 

h!JxW$y (9. 7 mL, 70 mmol), &THF (150 mL) KfcMSU 2 
MflEUfc. RmmT'lk, R&^fc'BuOMe&flfl*., 3N ^^"e^tti UTCo 6N 

20 M-ra.ifcCJ: 9 *«fl2"&* 4g (15.30 g , 86%) &'#fc 0 
.<-fr««8> 

4o: 1-(1, 1-v? ^ fvv-2 - T'p t g ~/vj v 5 ^ - 4 - -/U 4k m&Wt 

(6.0 g. 36.0 mmol) & THF (100 mL) fc»#L, NaH (1.73 g) fc«fctf3?te 
25 ^^/v (7.7 g) fcin*., iilt?-0lSI$Lfc.' S^SrSit^ TkSrflP*.^* 

gS^|i^H;l§»U 7R#T, 4N J&gfe - &g£:t?vu (9 »U SrlTU 
&CfcfcJRfc**&U (6«L4o-.HCl (4.0 g, 51%) Sr»fc. 
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9 > 

Am: 4 - (1,1-^^-2- 7"p f=;W) W imWKt 

^£«J (2.5^S) fc/SV\ ^Jifc^l©^j56_fc!ISDr^ ; JR*42»] (6.0 g, 
40, 0 mmol), (3. 50 mL) C^^on^ (60 mL) Srft&T 

5 »#U K (5.6 g)^*Pxifc 0 ifiiT^)o< 

80 g . 85%) ttftfc. 
<4t&to-i o > 

10 4r: a^)^ 7V ^ (5.0 g. 33 mmol), 2-^pp 

x f ;^ f /Vx-f/l' (4. 7 g, 50 mmol), 3 ^<t3^ > ]} $ J* (35.0 g, 233 mmo 
1), *A (9.2 g, 66 mmol) *3-jV^f->V>r h> (150 aUKlM 

^■/u (17.0 mL)- ^Px.7t 0 WttiUfc*tifi«:«ifiU tMEIEttkLTflS-fr* 4r (7. 
44 g, 79%) Utftfc. 
i l > 

20 4s: 1-(1, l-is* ^-jV-2--fu fc'n/l0 t'-<y (5. 0 g, 33 mmol), TP V 

P=Hi/l' (2.6 g, 49 mmol) i? J — A* (50 mL) (C@|fLIW3 

mm. s5°c-? * mmmw^tc u ubs* 4 S (6.si g , 

96%) &ft6&& [ fli LT#fc 0 

<&&m 1 2 > 

25 4v: h^cc V-4-XyU7i>>'SI 3 - .^^x^V (4. 0 g, 17. 8 mmol), ^E-/V 

(2.94mL, 26. 7 mmol), JJ ? A (2. 96 g. 21. 4 mmol) (DT±Y — 

hU/HB»« (40 mL) «r2.SS*W3a«6S*fc c U »«E 

£.<Bu0Me (20 mL) T*$G&Ut£ a tfUKfrfttilU 'BuOMe. (40 dDMx., 
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3N&K (30 mL x 1, 10 mL x l) T'ttft Lfc 0 ttffittfc 6N#»{fc^ h U A* - 
^^Sr^Si4^^-r*TiBXL, ! ^pp>^ (40 mL x 1, 20 mL x l) Tfft&W • 
Ufco ••fB^ft^* *v (2.44 g, 98%) i ttlfc. 

Z(D^^k^3 4v (3.94 g, 28.2 nunol) Sr ^ai^/Uo:— r A' (20 mL) K.g£8?L, 
JjcftJbSM^LftjPfe, 4NSSe-STFSfe^f L A (7.8 mL, 31.2 mmoi) SrlSTL.fco 

.ZTItffkl'ZZ.bK.X-Vib'&to 4vHCl (3.78g, 76%) *&&m&t LT#fc„ 
<SGfi«2 6> 

1) f y rc^/UT SI V (5. 5 mL, 40 mmol) <£>^ / — fls&WL (30 mL) ^ 
ffl-C??.>t.f-/l/T5 VittRtt- (3.26 g, 40 mmol), "f-fVT h 7 <V •T'p 

(11.8 mL. 40 mmol) 33 i V 1 - (1. 1-3?* ^ - 2 - 7 XX ^) J> *J? 
-4-*V (41) (3.3 g, 20 mmol) &iH;tfc= 7 SMBJH**, NaBH 4 (1.13 g, 

30 mmol) Lfc. 5X7 ^ = Tzk (80 mL) fcfc 

tf % e?^nn>^y (100 mL) *1$\tl1Z. 7 ^ hfttilU tt-k*B«rS* 

*pp**>- (30mLx3) ^U.'«IB**WIUVl)*W 
7i (20 g) Ti&MLfCo ttttfcJilB-b.-Wfe^aH^fttMET, #^ • (tt 
ft*B.&ift lOO-C/0. 1 mmHg) £-£3 t [1 '- (1, 1-S>* 2 - - 

4- tf^y *?^)vyj* f;V7 ^> (4aa) t UT#fc a . 

2 ) y-^p^-zv 4-(3-? P D-4-7;l'tB7i=/l')-4,6-*t/ JJ >S?7 $ V 
(5) (557 mg, 1. 52 mmol) , 4aa (383 mg, 1. 97 mmol) , Y V 

(12 mL) , ©DMP (2.4 mL) »»K^Lt 4 «£ETWft, St«tt* . 
£V?$if££3lH]frV s , h !J7x=;V*^7^y (24 mg, 0.09 mmol) , HsR'** 
(H) (10 mg, 0.05 mmol) StAB*, 80'CC- 3 B#fB!S&# bfc. ' 

HiLfc, (x3) , J&JRi*:|fc*©«li:ifei*U **flttM-h»*A-k 

-Cfcfcffe, fcMET»««r«*U 7 5/# 2aa £#fc„ 

.3) 7*/^ 2aa (690 mg, 1.43 mmol) fc/^PA'* (0.49 mL, 7. 2 m 
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mol) , i!Jxf;V7^ (0.30 mL, 2.15 mmol) *5j;tfEDC (410 mg, 2.15 mm 
ol).tf>DMF (8 mL) «£j£?£T-llfe8i# bfc 0 S^^ffTS^L, B 

iitfcfi** Mzx$iMLTc 0 ^mm&7k (x 3) , &?n££* 

a (127 mg, 16%). 




1 aa 



laa: 'H NMR (270MHz, DMS0-d 6 ) fippm: 1.32 (br d, 2H), 1,44 (s, 6H), 1. 
10 76 (br d, J = 11.2 Hz, 2H), 1.99 (m, 1H). 2.15 (br s, 8H). 3.10 (br d. J 
= 11.3 Hz, 2H), 5. 84 (d, J = 10. 1 Hz, 1H), 6.33 (d, J = 17 0 Hz, 1H), 6. 
56 (dd, J =17.0, 10.1 Hz. 1H) , 7.46 (t, J = 9. 2 Hz. 1H). 7.84 (br s, 2 
H). 8.19 (br d, J = 7.2 Hz, 1H), 8.63 (s, 1H), 8.66 (s, 1H), 9.91 (s, 1 

H) , 9.99 (s, 1H). 

15 ; 

<»J2 7> 

i) &&M4mm<?>&mzm£r$imi,it H-?**- 6 -= ho.-4-*t 

yy^V) - (3-^ap-4-7;l'to7x^) T ^ V^SI^SttK— ^ 9 / ~~ 
/U*. hycn^/i^T * (7- ^P* - 6- = hP - 4 - 

20 /y~/V) - (3 - >/vv - 4- 7/^n7i = /V) V (3.0 g, 7. 55 mmo 

I) k&f&M 1 ^^^^ipC-C-g-^LfcT-t^^^ 4ab (1.76 g, 9.06 mmo 
1) , *J Jltf h y Ji^/WT $ (60 mL) <P DMF^M (9 mL) IC^LT, .«JE 

TJftfc* $3l5jBife'£v>58M£&3l3fTV\ . hy 7ai=/v^^7-f y (118 mg. o. 

46 mmol) % (n) (51 mg, 0.23 mmol) SriPx. 80TC"e 3 Wffl . 
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3ab: 'H NMR (270MHz, DMSO-d,.) 5 ppm: 1.48 (s, 6H), 1.66 (m, 4H), 1.95 
5 (m, 2H), 2.14 (s, 3H), 2.33 (s, 3H),' 2.79 (br d, J = 11.6 Hz, 2H), 2.97 
(m, 1H), 7.48 (t. J = 9.2 Hz, 1H), 7. 80 (m, 1H), 7. 88 (s. 1H), 8.16 (br 
d, J = 7.0Hz, 1H), 8.73 (s, 1H), 9. 45 (s, 1H) , 10. 45-10. 55 (br s, 1H). 

4ab 

4ab feftm I ©^SfwilCt^ ; IfcSfS 699S] : l H NMR (300MHz, DMSO-d,.) '5 p 
10 pm: 1.31 (s, 6H), 1.45-1.72 (a, 4H), 1.77-1.93 (m, 2H). 2.11 (s, 3H), 2. 
21 (s, 3H), 2.70-2.95 (m, 3H), 3. 10 (s, 1H). 

2) = hD<^ 3ab, IN MM (22.5 mL. 22.5 mnol) , d3J:t/tt»5l5 (2.09 g, 
37.5 mmoi) (DzLft;-^ (70 mL) 1. 5 B#R8SgS KJ&i£«r 

15 50"C£ LfcflL IN ^AtK^ (22.5 mL, 22.5 mmol) SriPx., 

50tT-30#&#U KJESttSrMi Lfc«, KT?»ilLfc.*a«E*W» ' 

^fviTife&U tt«[«rttffiL^|fe. gSS^SWTlcSriPx.; BR^A-KiTttffl ' 
Lfc *rMJf£7k (x 3) , ffiftfc4fojc©MHteifei*U «2K«£Sft^- h y 9 a t? 

20 #Lfc 0 MtbfcifejatJRu sw^-rsr 5/fr2ab (2.7s g . 76%) *n 
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2ab: l H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.50 (s, 6H),- 1.66 (ra, 4H), 1.92 (m, 
2H), 2.13 (s, 3H), 2.33 (s, 3H), 2. 79 (br d. J = 10.8 Hz, 2H), 2.99 (ra, 
1H), 5.53 (s, 2H), 7.42 (t, J =9.2 Hz. 1H). 7.50 (s,. 1H), 7.57 (s, 1H), 
5 7. 80 (m, 1H), 8.21 (dd, J =7. 0, 2.4 Hz. 1H). 8. 39 (s. 1H), 9.63 (s. 1H). 

3 ) T ^ J ft 2ab *$mm 26 - 3) t H«fc#ffiVl ttft#4fc lab (W 33» 




10 lab: l H NMR (270MHz, DMSO-d 6 ) 5 ppm: 1.46 (s. 6H), 1.63 (m, 4H). 1.86 (ra, 
2H), 2.10 (s. 3H), 2.30 (s, 3H), 2.74 (br d. J = 10. 8 Hz. 2H) . 2.92 (m. 
1H). 5.85 (d. J = 10.0 Hz. 1H). 6.33 (d. J = 17.0 Hz, 1H) . 6.56 (dd, J 
=17.0, 10.0 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H), 7.78 (s. 1H), 7.81 (m, 1 
H), 8.18 (br d, J = 6.6 Hz. 1H), 8.62 (s, 1H), 8.66 (s, 1H), 9.88 (s. 1 
15 ' H), 9.99 (s, 1H). 

<iMi2 8> 

3L^-4-XJls*^m 3" -fT-fl* ^XT-Slsfrb&J&Ltc 4ac W&80%) t (7 - 
^Pt-6- = ^ -4- ■ (3^no-4-7^'P7x^) 

20 ±&m&W2 7 tmm^if^x% 3 ac> 2ac&£tf uc\z.m.m 
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MeN ^ 

4ac 

4ac: l H NMR (300 MHz, CDCl,) 5 ppm: 1.97 (t, J = 2. 6 Hz, 1H), 2.28 (s, 
3H). 2.38 (dt. J = 2.6, 7.7 Hz, 2H), 2.46 (br s, 4H), 2. 53 (br s, 4H), 2. 
61 (t, J = 7.7 Hz, 2H). 



0 2 N 



MeN 




3ac: l H NMR (270MHz, DMSO-d s ) 5 ppm: 2.13 (s, 3H), 2.33 (br s, 4H), 2.47 

(br s, 4H), 2.59-2.73 (m. 4H), 7.48 (t, J = 9. 2 Hz, 1H), 7. 79 (m. 1H), 

7.90 (s, 1H), 8. 14-(dd, J = 6.8,2.4 Hz. 1H), 8.72 (s, lH), 9. 38 (s, 1H), 

10. 42 (br s, 1H) . ' 




r — if 

MeN ^ 2ac 

10 2ac: l H NMR (270MHz, DMSO-d 6 ) 5 ppm: 2.16 (s, 3H), 2.36 (br s, 4H), 2.47 

(br s, 4H), 2. 60 (t, J = 6.5 Hz, 2H), 2.72 (t, J = 6. 5 Hz, 2H), 5.86 (s, 
2H), 7.42 (t. J = 9.2 Hz, 1H), 7. ( 46 (s, IH), 7.58 (s, 1H), 7.81 (in, 1H), 
8.20 (dd, J =6.8, 2. 7 Hz, 1H), 8.37 (s, 1H), 9.60 (s, 1H). 




MeN lac 

15 lac: 'H NMR (270MHz, DMS0-d 6 ) 5 ppm: 2.15 (s, 3H), 2. 32 (br s, 4H) , 2.46 

(br s, 4H), 2.60-2.69 (m, 4H), 5.86 (d,' J -'10.0 Hz, lH), 6.35 (d, J = 1 
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7.0 Hz. 1H), 6.65 (dd, J =17.0, 10.0 Hz, 1H) , 7.45 (t, J = 9. 2 Hz. 1H). 

7. 81 (br s. 2H), 8.16 (br d. J = 7.0 Hz. 1H), 8.60 (s. 1H). 8.78 (s. 1 
H). 9.86 (s, 1H). 10.00 (s, 1H). 

5 <mmm2 9> 

2a (2.40 g. 5.3 mmolh 10%'<7*S$ J*$i& (170 mg) £>THF.(15 . 
mL)- ^^/-/v (15 mL) »£1ft$:2k*#fflS&T, Mt&^ 12 B£fgfifc#Lfc„ S 

J* - /■ 9 /—/U) fctfU TS/ft [m/z = 455 (M+l)] (1. 69g. 70%) 
10 :©75/fr (330 rag, 0. 73 mmol) £ EDC (278 mg, 1.45 mmolh T ? V sis&L 
(99 m L)*5iU! h y ^f-J^T S ^ (200 m L). <DDMF (2 mL) Sr^iaT- 

— 8fe&#Lfco ^J&ifcfclM* (40 mL) SrSn^L, StSfc^^Vl' (40 mL x I, 20 m 

l x i) -eatable. mmm*&8i, *»v> »6>n*:a»t**«r^y 
is -e»ifef afcB.toi-rsfls'e-* w (200 mg. 54%) a^&ftfco 




lad: 'H NMR (300 MHz, DMS0-d 6 ) 6 ppm: 0.96 (s r 6H), 1.99 (s. 3H), 2.00-2. 
25 (m, 4H), 2.25-2.60 (m, 4H), 5. 73 (d, J = 12. 9 Hz, 1H). 5.81 (d, J = 1 
0.4 Hz, 1H) , 6.30 (d, J= 16.9 Hz, IH), 6.48 (d. J = 12. 9 Hz. 1H). 6.59 
(dd, J = 10.4,. 16.9 Hz. 1H), 7.45 (t, J = 9.1 Hz, 1H), 7. 80-7. 92 (m, 1H), 
20 7.90 (s, 1H). 8.20 (dd, J = 2. 2, 6.7 Hz, 1H), 8.61 (s. lH), 9.80 (s, 1 
H). 9.92 (s. 1H). 

<MMMz o > 

{k^4ac (333 mg. 2.18 mmol) , Hl/WXt FV K (764 mg, 2.62 m 
25 nol) 3o£V2,2' -7/Wy^B=MIA' (4 mg, 0. 02 mmol) 
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. £ 8<rC-C 2 ^RUIW'tfc. C^ffcteft"^ 5 (670 mg, 1.80 mmolh »St'< 
7 ^£iv (II) (10 mg), b V 7^~/^;*7>r ^ (24 mg), DMF (1. 3 bL) 

*5j:tfby xf^rs y (7 mD fcjjux., sox:T4^^#uyto RfSft-ftflfefc 

Pd 2 (dba) 3 (dba = dibenzylidenacetone) (15 mg) iS8ftT£ kfc. 4 l$RQ 

5 «#Lfc. #*fr*/#fb#y !7A*»« (50 nL)*aix., M-Cttffe<*#L 
tc a ^^SrffipBfeac^A' (50 mL x I, 20 mL x 2) "CftBfflU fli^SJS, ^ 

ttufc. *aESr'>y ijffrx? b (^bp^a-^^;-;v- bu^ 

^7-5^) KiftL, 'B»«J*^tP»tt»W (1-02 g) «?#*:. -r.«)tttt*K 
(500 mg) £ EDC (345 mg, 1. 8 mmol), ^ /^Sfe (0. 123 mL, 1.8 mmol) , 
10 hy.xW^V (0. 25 mL, 1.8 mmol) jo «t TJ? DMF (4. 0 mL) trfflV^JfeWl 
•ilTOfc^^fSSrfTofc. &Mlr*7A^nv b (? p p #/V.z>. - * * 
/-/V- by xf;V7 %y) fcl#U ft&ftfcifitM&St (180 mg) tcT-tr h 
= b y /vfc*J^;tJM-» IS*<fc**fc- * kICT-fc b = b y/> (4 mL) &An;t, 

afltT»«s.u^aa*T??&«.L.x«fW*.€:it«ibv. atet-ra^kis-* i ae (95 ng , 
15 a»iM*2i#)*#fc. 



laei/HNMR (300 MHz, DMS0 d 6 ) 5 ppm: 2.14 (s, 3H), 2. 10-2. 50 (m. 12H), 
5.82 (dd, J = 1. 5, 10.2 Hz, 1H). 6. 29 (dd, J = 1.5, 17.1 Hz, 1H), 6.52 
(dt, J = 6.0, 15.8 Hz, 1H). 6.58 (dd. J = 10.2, 17.1 Hz, 1H), 6.67 (d, J 



20 15 (dd, J= 2.6, 6.8 Hz, 1H), 8.51 (s, 1H), 8.56 (s, 1H), 9.88 (s, 1H). 
10.03 (s, 1H). 

<HiS^j3 1> -la-2 bWUBfeitt (la-2TsOH) 

^ j —A, - Bt&xf-M&ttL (1:7, 140 mL) \Z.Qc&m la (10.00 g) 
25 £»#U ^ttWh^Xl^t /—A* frlX-l* 10 mDVlfrfr) 1 
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bilZfemz, (TsOH) • lTKfP^ (7,37g) J , 

'—A* - mWt^'V&fc (l-"7,'. 20 mL) KWM> ttiS [x^/^-BR^fA 
(1:7,. 10 mL) UXtf ^tu5MSrM-ei0x.fc o MT3B£IM£N£, 

£/&U*:®#£fc8^ ^JET70^C N 5fl#ngi£i!&U WM<k&%i (1 
5 5.96 g) t b-C#fc. 

la-2TsOH: 'H NMR (DMSO-d B ) 6 ppm: 1.49 (s, 6H), 2.27 (s, 6H) f 2. 59 (m. 2 
H), 2.81 (s, 3H), 3,06 (m, 2H), 3.28 (m, 2H), 3.48 (in. 2H), 5.91 (d, J = 
10.2 Hz, 1H), 6. 38 (d, J= 16.9 Hz, 1H), 6.62 (dd, J = 10. 2Hz, 16. 9Hz. 
1H), 7.10 (d, J = 7.9 Hz, 2H), 7.49 (d, J = 7. 9 Hz, 2H), 7.57 (t, J = 9. 
10 0Hz, 1H) , 7. 72 (m,. 1H) , 7. 93 (s, 1H) , 8. 05 (dd, J = 2. -5Hz, 6, 8Hz, 1H) , 8. 
88 (s, 1H), 8.94 (s, 1H), 9.39 (br s, 1H) , 10. 10 (s, 1H), 11. 32 (br s, 1 
H). 

<mMM3 2> la^S^S (la-3BCl) 
15 THF (40 mL) la (1. 549 g) £MZ-MW^. Ztl*mj& [TH 

F<6.5 ml) -eftm LXftbtlZmmfc&ls. 4i^li-.M^«i 
(2.37 mL) tSTLfc, tK^T 5 B#M&# bfc&. Ufr. t&JETf^U MMfc 
■&W*n&mfc (1.89 g) bLX'4tz 0 

la-3HCl: 'H NMR (DMS0-d 6 ) 8 ppm : 1.75 (s. 6H), 2.86 (s, 3H), 3.25 - 3:90 
20 (m, 8H),.5<90 (dd, J = 1.9, 10.3 Hz, 1H), 6.39 (dd, J = 1.9, 17. 0 Hz. 1 
H), 6.86 (dd, J = 10.3, 17.0 Hz. 1H>, 7.58 (t, J = 9. 2 Hz, 1H), 7. 74 (m,. 
1H), 8.04 (dd, J = 2. 7, 6.8 Hz, 1H), 8.22 (s, 1H), 8.97 (s, 1H), 9.05 
(s, 1H) , 10. 47 (s, 1H) ■. 

25 <H»J3 3> la-2igSMS (la-2HCl) 

THF (38 mL) \Z{C&m la (1.27 g) ^Mk.^M^. 

■^MM-^^^^WL (i.28mL) S:iTLfc. tfiT-lfe^W^ ft* 
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s( a s< / — }V (IPA) - THF (1:1, 10 bL) (Cffifl) £ tfti^S IQ'CX' 
8 mg) t LT&fc. 

la-2HCl: l H NMR (DMS0-d s ) Spprn: 1.55 (s, 6H), 2.80 (s, 3H), 2.90-3.80 (nv 
5 8H). 5.90 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd. , 1H). 7.55 (t, 1H), 7.75 
(m, 1H), 8.05 (dd, 1H). 8.08 (s, 1H), 8. 91 (s, 2H), 10.30 (s, 1H). 

mnm (c„h m ci 3 fn 6 o- o.hpa-o.5h 2 o tLxy c. 55.11: h, 5. 

39; CI. 17.88; N, 14. 13 ; UWfW C, 55.26; H, 5.19: CI, 17.72: N. 
14. 12. 

10. 

<mmm.3 4> la-lggfetg (la-HCl) 

THF (3 mL) . K{t&Vo la (150 mg) «r>tojfcT#&iia»tttr*»U * 
#b*iSfe4^3£4£»-SlFK^^t'»tt- (81 i/L) SrWTLfc. ^i&"C-8fe« 
i^Lfca, ttlfc, *ffiT«*U.«RjBft^*«refeHfr (140 mg). i: LX#fc. 
15 la -HCl: l H NMR (DMS0-d 6 ) Sppm: 1.45 (s, 6H), 2.78 (s. 3H), 2.61 (m, 2H), 
3.02 (m, 2H), 3.10-3.75 (m, 4H), 5.85 (dd, 1H), 6.39 (dd, 1H), 6.70 (dd, 
1H), 7.58 (t, 1H), 6.80 (m, 1H), 7.92 (s, 1H). 8.20 (n, 1H), 8.65 (s, 1 
H), 8.70(s, 1H). 10.10 (br. 3H). 

20 <HiSM.3 5> la«2*$^WWft (la-2Ms0H) 

THF (30 mL) fcflS-fr* la (1.50 g) «riP;U&#U m&XStWVte&b 
3&^ (MsOH) - THF^t (1.99 mL) &?i§TLfCo M"C 

-|ft»#L.fcft. THF (15 mL) Sr*PxSI«lv ®JETf£BfeU &6 

@# (1.98 g) £ Lt#fc. 
25 la-2MsOH: 'H NMR (DMS0-d 6 ) 5 ppm: 1.48 (s, 6H) , 2.34 (s, 6H), 2.81 (s. 3 
H) , 2. 40-2.70 (m, 2H) , 2. 90-3. 80 (m, 6H) , 5.90 (dd, 1H). 6.39 (dd, 1H), 
6.55 (tn, 1H), 7.54 (t, 1H), 7.75 (m, 1H) , 7,95 (s, 1H), 8. 10 (m, 1H) , 8. 
84 (s, 1H), 8.87 (br. 1H) 10.04 (s, 1H) V 
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,<0US093 6 > la- h KMtiSL (la-TsOH) 

gf-^c^/V (70 mL) \Z.{t-£m la (1. 00 g) Mj&-C$# L&i&S 

0.25^^7-h^^^^^*^-^^^^^ (8,27 1110 ?rl7Lfc„ ^ 

5 m.-?-2&mmwi'tc'&> wetrhu, auHjfre-fljfre&Hfc a. 23 g > . 

£ Ltffc, 

la-TsOH: 'H NMR (DMS0-d 8 ) 8 ppm: 1.46 (s, 6H), 2.28 (s, 3H), 2.50 (m, 2H), 
2.80 (s, 3H), 3.06 (m, 2H), 3.20-3.70 (a, 4H), 5.90 (d, 1H), 6.38 (d, 1 
H). 6.60 (dd, , 1H), 7.10 (d, J= 7.9 Hz, 2H), 7.40-7. 60 (m. 3H). 7.80 
10 (m, 1H), 7. 92 (s, 1H), 8.10 (a, 1H), 8. 70 (s, 1H), 8.79 (s, 1H), 9.35 (b 
r. 1H), 9.98 (s, 1H). 10.20 (br, 1H) . 

< MMW 3 7 > la • 3i £ 1/ X frib [la • -(CH,S0 3 H) 2 J 

T±h> (4 mL) tefoft® la (100 mg) **#U L,fc# h 0. 

15 .5«3£3i^v^^*^fift-T-fehV»«- (0.4 mL) SrMTbfc. £iBVC--lfc» ■ 

HffTttflfeU «JBfl5'&*ftefeBff (89 mg) iUUfc. 

la--(CH 2 S0 3 H) 2 : »H NMR (DMS0-d 6 ) 5 ppm". 1. 46 (s, 6H) , 2. 60 (m, 2H). 2.70-2. 
90 (m. 7H), 2.90-3.80 (m, 6H), 5.90 (d, 1H), 6. 38 (d. 1H) , 6. 60 (dd, 1H), 
7.50 (t, 1H), 7.80 (m, 1H), 7.97 (s, 1H). 8.12 (m, 1H), 8.76 (s, 2H), 9. 
20 40 (br, 1H). 10.03 (s, 1H), 10.50 (br, 1H). 

<HiK^3 8> la-2 ^9 y S*/XJ\>*>WtM. [la-2-(CH 2 S03H) 2 ] 
Tir K> ( 2 mL) Kfcte® la (100 mg) 0,5 

hy^jS (o.8mD& }STL.fci 0 kia-r?-!**^ 

la-2-(CH 2 S03H) 2 : l H NMR (DMS0-d 6 ) 5 ppm: 1.60 (d, J = 2. 6,, 6H). 2.70-3.00 
(«, 13H), 3.20 (m. 2H). 3.60 (a, 4H), 5.40 (d, 1H), . 6.60 (dd, 1H), 7.60 
(t, 1H), 7.70 (m, 1H). .8.00 (s, 1H), 8.10( d, 1H), 8.92 (s, 1H), 9.00 
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(s, 1H), 9.80 (br, 1H), 10.20 (s, 1H). 

<Mt&M3 9> la-2 s<>-g ft y&m. (la-2PhS0 3 H) . 
T± b> (3 bL) \Z{k&Vlla (100 mg) *»#U- ^*g.T?S# Lfcri* 0. 
5 5S^-<y^y^;^yl-rt (0.8 mL) SriKTLt SiTC-llfeR 

#L-fc&, tt«. EtffTlfcjBIU ^Mffc^SrSfeatt (60 mg) .i:LT»fc 0 
la-2PhS0 3 H: 'H NMR (DMSO-d 6 ) 5 ppm: 1. 49 (s, 6H), 2.60 (a. 2H), 2.81 (s, 
3H), 3. 10 (m. 2H), 3. 30 (d, 2H) 3. 50 (d, 2H), 5.90 (d, 1H), 6.39 (d, 1H), 
6.60 (dd, 1H) 7.32 (m. 6H). 7.6.0 (m, 5H), 7.75 (m, 1H), 7.92 (s, 1H), 8. 
10 07 (m,. 1H), 8.88 (s, 1H), 8.96 (s, 1H), 9.40 (br. 1H), 10.10 (s. 1H). 

<^M4 0> la-l/27KfP^J (la-l/2H 2 0) Al^©IM (1) 
ft&m la (9.00 g) TirhV (126 mL) €r^X., ' rtfi 53lCfciP«l 

15 Ma»ttT»:tf Lfc.'*fffl*fc*lBU tH_h^Tir>>-Cgfe^L, ^ffiTSO'C. 4 
• «HB«j»UT, -Mft£* (7.32 g> aw) at^lt 

#mffjfc 0 -* (29, ±0. 2° ) 
20 7.1° % 10.6° x 11.9" , 12.2° , 13.8° , 17.3° , 18.4° 

I R (KBr) v .cm - ' : 3376, 2809, 1676, 1628, 1562, 1535, 1497, 1421, 
1213. 1177. 

: 131~133t 

55*$Mfr : (ff3Mt). (C ZT H M C1FN 6 0 • 1/2H 2 0 t IT) C, 62. 85; H, ' 5. 66; N, 
25 16.29; C. 62.68; H, 5.58; N, 16.14. 

<MMM4 1> la-l/2H 2 0 Ai^M (2) 

{t&m la .(150 mg) fc % h/V^^ (3.0 mL) SrJ&Px., (BtB^^^Sfi 
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6j*Wft*LTMft^rW*f»*e6»* (131 mg, 87%) iLt»fc.,*^. 

5 <HiS0!l4 2> la • l/2H 2 0 AM3|g&frOlS§4 (3) 

'ft-fr* la (150 mg) IC % THF (1. 0 mL) £flP*L, 7(TCfcijia&L 

(i:2) -Cfti^U «JBET60lC, 6l$|BII6JftL-C«jaft!-fr»«:«feSI6fe^fi^ 
Lt#fc (90.5 mg, 59%) c *^© : XRD^^~^ttAM^^Sr^bfc. : 

(«■#*) (C„H M C1FN M • 1/2H.0 t it) ' C 62.85; H. 5.66: N, 
16.29; (^1) C, 62.68; H, 5.58; N, 16.14. 

<HJS01I4 3> la- l/2H s 0 ASM#OM9l < 4 ') 
15 {k-a-fe la (200 mg) (2.0 mL) SriBX. ^M70tC»L 

fc 0 Bfto»3fe£fc**bfc** »**»#l>fc#fc-, 's^V' (3.0 mL) £«$>o 

< 0«Tb, % '*O**«*"CJ l WIU*:. «fffi»«r«Wt. ■ 

(l:2).-Ci5fe#L, «ET60lC, 6 «PM«J»U"C«JHflS-6-4fe*r»&3Stefe*f-' 
,&£LT#/c (119 rag, 79%) . *«A«>XRD/<f-^l*Affl»*flc«r*Ufc. 

<HS£#|4 4> la-2TsOH AM&tlft^P^ U) 

*l6«3..l©^«fe-C»6>nfcJ6«4 (S68.23 g) l:^^^ (3-41 D *in.*- v 

fiii*u/f*se>rttaft.7o , c^jntaufc. @ bfc«* b 

(&#jg«j90 rpm) . rttB.-26lC*-C l6«PlW*^fC^»Lfc e *rW4fe 
25 U ^ffiT60 t C, 20 B#ffl, 75<C, 12 «pW 

^UXWJBft^tr^^lSftfcb-CWfc (488. 57 g, 85%) „ 
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IWf-^ (2 0, ±0. 2° ) 
3.3° % 6.6° , 7.5° , 9. 4° , 13'. 9° ,17.4° > 19.1° 
: 208. 5~210t: 

Ttmftm: (frnW.) [C^CIFN^S, • 1/2H 2 0 (la-2TsOH-l/2H 2 0) h LX) 
5 C, 57.23; H, 5.27; N, 9. 77 ; S. 7. 45 (#flffiS) C/ 57.05; H f 5.09; N, 9.7 
4. ;S,7. 45 

<ld6#!4 5> la-2TsOH A^^^^fSM (2) 

£«!l3 1 (DjjfeX''&btlt£U&& (148 rag) fc-Y y T'P f /HT^a— (5.0 

X'fttc (133 m g, 90%) , *!»*©XRD^^- i -^ttA®ttil*Sr*Ufc. 

15 <MMm4:G> la-2TsOH ASMff:o|i9l (3) 

H«3 l©*«feT?»bttfca«IS--(107 mg) fc-THF (8.0 mL) SriUxL, 

60*0, 3I^MfE*LT*H^»S:*Jt63ISfti:^'C»fc (97 mg , 90%) . * 
: jgifs © x r b /< ^ — y \t AMffi&fc £^ l fco 

20 

<Hi60i|4 7> la-2TsOH AjBttA^OWft (4.) 
r--3Mk«3 10**^#fe*t*:»Br*. 047 mg) KT-fe ^KU* (6.5 mL) Sr*H 

25. L, teTeo'C, 6B»WI£i»U-C««flS'fr*«r**ft** ("3 mg, 77%) fc b 
<3HS0!i4 8> la-2TsOH A ^S^^M (5) 
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^J60ij3 KDjjm-e'&btltzmSMi (168 mg) VLX-?J->V (2. 5 mL) ^Px.,. 

(8.0 mL) fcjffiTU fCiilfeMLt tfrtti^ It 
±.%i*^9 /~-/\< : fffR^f-A' (1:5) TifefrU $c)ET 60TC, 6 PfrMRjftU 

5 mMfc&vuzmn&mMit tttit (125 mg , 79%) „ *^«xrd^^- 

<HISM4 9> la-3HCl-4H 2 0 AM^^^liM (1) 

mmm 3 2 htutm&A (12. 73 g ) tc^ * ; -jv (310 m u £ 
mw^tetf bmm^T- * (120 ni) &#o< (jiTtt. l 

mm (10.00 g ) zm&&&tvxmc 0 

15 #&&©XRD^*-->£$J£U **§&^£AMiM#£1-5o 

7G^##f: (H-giffi) [C„H 39 C1 4 FN 6 0 5 (la- 3HCl-4H a 0) iUt] C. 47. 10; H, 
■5.71: N, 12.21; CI, 20. 60; (##Hfi) C, 47.29; H. 4.67; N, 12.31; CI, 
20. 45. 

zK##*r (*-^7^ yS/^-ifc) : (fl-JMtt ' 10.46%: (#*rft) 1 
20 0.20% (*$HKffc-SS»j£80 ; 10.15% <£ft»j£ifc) •- 

<^1M5 0> la«3HCl-4H 2 0 AM1£&fr(DlRj&.X2) 

mmms 2<Dj3&v&biitz.ffi&& (0.400 g ) s—?v (17 mu * 

»U «JH^» (0.242 g) Sr^fe^fitUT^fc. ^I©XRD/^-V ■ 
fiA§l*S.!ft:£^Lfco 
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<MMW5 1 > la-3HCl-4H 2 0 AMl&MifcvmWt (3) 

mmm 3 2(D'xmx*'&btitcW&& (0.400 g ) (s.o mD $ 
^ux-tox-tc tirMWizmwLV, mmTBot, 7m$&m^. ^s^-g-tj <o.u 

<HWJ5 2> la-3HCl-4H 2 0 AM*£ii#<Z>M (4) 

2<Qjj&X*'&t>tltcU%k& (0.400 g) KTiM-^ h U/U (6 m 

io sot, 7W^UfS<b^ (0.300 g) &|^ia» #£MI©X 

RD/^-V|±AM*^Lfc 0 . 

<IM5 3> la-3HCl-4H 2 0 AMj&IiftWMi ( 5 ) 

3 2 <Dlsm-Z% <btlfzU1&& (0. 400 g ) ClTfC (2. 0 mL) ^Bx. v & 

(30 mL) CffiTLfc, fffflfeSrML, J&ET80TC, 7 B#M«6jBl:L, -«H^- 
(0.313 g) ^fe^Nst LT#fc 0 ^Bl^XRD^^-^ftAM^BlfrS: 

<Hif&0!l5 4 > la-H 2 S0< 
20 la (l.09g. 2. 15mmol) K mM^fr (80mL) ^Px.T^^U, JgflSSS (0.68 
' mlL, • 12. Samol) Kffcgfc^fvI'&flnxLT^fiS: 25mL £ Lfci&|£& (4. 31mL, 2.1 
5mmol) Mx.. m.UT Ismm&ftVtc. ^ffifctf&Sr^I&U HF^^u-C^al 
£Sfc#U 6orT 4 B#RS$tJ±&j®U $Jt&©&£r f l (l.27g, 97.8%) 
'H NMR (270 MHz, DMS0-d 6 ) 8 ppra:1.45 (s, 6H), 2.79 (s, 3H), 2.90-3.50 
25 (m, 8H), 5.86 (dd, 1H), 6.34 (dd, 1H), 6.59 (dd, 1H). 7.46 (t, 1H), 7.8 
0-7.86 (m, 1H), 7.92 (s, 1H), 8.18 (dd, 1H), 8. 63 (s, 1H), 8.69 (s, 1H), 
9.95 (s. 1H), 10.01 (br s, 1H). 
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' <MM5 5> la-L5H 2 S0 4 -H 2 0 
la (1.08. g, 2. 14 mmol) \m^T^ (80mL) ^x.T^L, (0.68 
bL, 12.5mmol) C^if /I'ttx.T^f 2S mL t LtzBm* (6. 42 mL, 3. 
2immol) tax., MUT 18 mmUWhtCa tff ffiil£ t l£r6$i U S^^A-TlM 
5 . £Sfc#U 70t\ 3 B*W»ffiTftjftU Jt&O&J&A (1.34g, 95.9%) Sr'fcfc. 

(889 mg, 1.36'.mmoL) (44. 4 mL) *MtL, ADBil^L 

■ fctt*ft^^/— /UT?|ft», 70 < CT'2^ramJET^U (604 mg, 68. 

OK) «r#fc„. 

10 l H NMR (270 MHz, DMS0-d 5 ) 5 ppm : 1. 42 (s, 6H), 2.46-2.64 On, 2H). 2.80 (s, 
3H). 2.95-3.11 On, 2H), 3. 16-3. 34 (m, 2H) , 3. 40-3. 54 (m, 2H), 5.89 (dd, 
1H), 6.36 (dd, 1H), 6.61 (dd, 1H),.7.52 (t. 1H) , 7. 73-7. 79 (m, 1H), 7.9 
4 (s, 1H), 8.10 (dd, 1H), 8.80 (s, 2H), 10.04 (s, 1H), 10.75 (br s. 1H). 
7G^##f : (Wrg-W (la-1. 5H 2 S0 4 -H 2 0 t It) C, 48. 25; H, 4.95; N, 12.5 
15 0; S, 7.16; (##f$0 C, 48.47; H, 4.95; N. 12.56; S, 7.11. 

<&ffc&\lZ> M» 7/U^u^^V^/U*V|fe 4- (3- Tir^/V7^^/W 
7* 5 7 ) - 7 : * V * *s - 6 - *i~y ]} nxTA' (6a) 

20 . 5,770,599 -§-*3it5H 5,770,603 (3. 74g, 14. 8 nunol.) *5«fctf 3 -: 

7$/rtf7x/y (2.0 g, 14.8ramol) ©-fy/D/V^I (200 

mD & 5 BSPB0Ans»a«t*.*fc o it®^«8&L,.08t 4- o-r-fe 

*f-)VZ7 zl-)\sT % /) - 7-* h3r-> - 6 - ]) ~fV x.^f-frW&lSL&ft- 

(4.78 g, l'iM&i LTM 8350 „ ^ <Dfc&®) (3. Og, 7. 74 nunol) 
25 toffy-Astem (100 mL) 28«T ^^^TtK (2 mL) *rAl*,-M.-e 4 

■#IH**M*., 3g«fE ^CfefcRttSfjara, «flETtt*U l-[3-(6- 

t Kn-#W-^ h^>-4- y n/VT 5 /) 7 * /V (2.07 

g, 87X)«rWfc. 
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2)1- [3-(6-t KP=3rv-7-^ h * v--4 - *-TV V -JVT- ^ / ) 7 zc * / 

y (870mg, 2.8mmol) x fc° V i?> (0. 34 mL, 4. 2 mmol) (DT±h=-hV A>fe 
m (20 mL) &7K8fJij£#U h y Xfrfr (0-57 

Sr*ffJU»ffT?£«IL, fltHftg'to 6a (1. 20 g, 9856)£*§fc. 




*H NMR (300MHz, CDC1 3 ) S ppm: 2.65 (s, 3H), 4.06 (s, 3H), 7.40 (s, 1H), 
10. 7.53 (t, J = 7. 9 Hz, 1H), 7. 76 (br d, J =7. 8 Hz, 1H), 7. 72-7.83 (m, 1H), 
7.91 (br s, 1H), 8. 16 (br d, J = 8. 9 Hz, 1H), 8.24 (t, J = 1. 8 Hz, 1H) , 
8.75 (s, 1H). 

<^14> ' h V 9>7^/Visrsym 4-(3-^po-4-7/v 
15 tn7x^7 5 /) -7- * h**>-6- *•)-/}) (6b) <n-&f& 
4- (3 - ? o P - 4 - 7/^0 71=^7 5/)-7- / h>'>=f-fi/ !)V.-6- 
^1^13-2) tW«ft*tt-CB«4^-5 6-h y -71 h# 6b 




6b 

6b: 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 4. 07 (s. 3H), 7.45 (t, J = 9. 1 Hz. 1 
20 H), 7.51 (s, 1H), 7. 76 (m, 1H), 8.09 (dd, J = 2.5, 6.8 Hz, 1H), 8.64 (s, 
1H), 8. 68 (s, 1H), 9.94 (s, 1H). 
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<&f$Ml5> Fyy^P^^^^^ 4-(3-^l»^7i=/l/7 
57)-7-^ cc^x/V (6c)©^ 

4- (3 - ^ K^r^^^^/l-Z^ /) -7 - ^ h#->^^-/y> - 6-^— /USfffi 
3-2) £l^/«£#fe-eBtfj£1-.5 6-h y i7U-hf^ 6c (£ftft)£# 

5 fc 0 




6C 



6c: l H MR (300MHz, DMS0-d 6 ) Sppra: 3. 79 (s, 3H), 4.06 (s, 3H), 6.75 (m, 
1H), 7.34 (m, 2H), 7.44 (m, 1H), 7.51 (m, 1H), 8.61 (s, 1H), 8.74 (s, 1 

H) , 9.84 (br s, 1H). 

10 

y^-/VT 5/) - 6- X t^f-7- =3r-^yy=;v j^x/v (6d) 

I) 7-^^^yV^-^v- - 4-.-* d n - 6 - ^ > ^v-*^/ y [Hennequin 
fe v / Med. Chem. 1999, 42 (26), 5369-5389 |ElBflJ] *5 <fc 3 - ^ P p - 4 

15 - 7;l/to7- y >-«r^V\ ±|B Hennequin 615^©^ *> L< Mt-g-##| 1 

3 (Djj&;~? 7-^>i?/Uj-*cis - 6 - * - 4 - ^t/ y =/W) - (3 - ^ P 

p - 4- 7;u^-n^^=^)T5 ^^m^^Lfc: (HX^ 83%). ~tDfc&m 
(412 mg)(C h y ^y^PS^m (7 nL) £r2n;t, 90 frfflMmmm£&, ■ 

^-yVm-x^-C^m, mj±T^-t^t 4- (3 - P P - 4 - 7/U^-P7;c 
= ^T^ /) - 6- * h^r^^r-f^y V - 7- /V (jtSffj). £#fc 0 ^Oft 
3-2) ^IWIfil^^-CSJSilrtToTto EJtSi^Tf , 
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7- b9 7l^-K#:6d (66%)&&£ a 



TfO 



HN ^^Cl 

300 



. HN. 

MeO 



6d 



6d: l H NMR (300MHz. DMS0-d 6 ) fi ppm: 4. 09 (s, 3H), 7. 49 (t, J = 9. 1 Hz. 
5 1H), 7.78 (m. LH), 7.91 (s. 1H). 8.10 (dd, J = 2.5. 6.8 Hz. 1H), 8.20 (s. 
1H), 8.61 (s,lH). 9.92 (s. 1H). 

<WJ1 7> M)7/^n^y^yS 4-(3-^od-4-7^ 
07x^75/) -7 -6- ^XT/U (6e) 
10 1) ^^/V/ft^ (723 mL)kZ 6.7 - i?o: h*^ - 3ff-*j-Sl) y - 4 - * 
y (120.9 g, 516 mmol) %Mz.^ KM fc, rtjfi S9-71tTfL 

-^^^-^y (88. 53 g. 593 mmol) & lO'^flvtf x#P;tfc„ 80^104^-? 
11 HSfflflMSfg, JW&Lfc..* (3 Qffi^X 4854- Tkgfcfc?- > 5 -7A7k.iM 
(930 g)Sr^Pxi x flfttJ&J&fli&U 7k (200 mL x2) "CifeifrU 7-:* b*is 
15 / - 6 - t Kb#V - 3ff-*±y}) y - 4 - ±y (97.45 g, 473 mmol. 92%) & 

2) ^ItK^M (825 mL){=l 7 '- =c - 6- t Kp^-> - 3H-*-ry° V y - 4 

-*y (106. 4g. 516 mmol) *r*p£, MV*?y (107 

mL) £ 10 i ^miTt, Z<D&ftm. 98TC~103 < C-C l.S ^IfifLfc, 
20 ftJ&ffe** (3 D £;DQ;L£$&&$S&U.zk (50 mL x 4) Tifcif-Lfc... 

fcfSUl* (400 mL) IN zkiSHti"?" h!) 7^ (100 mL) Sr7JD 

x. 5 3E/ftLfc*SiS$rttJ&U CH£ «fc *>#7ii& 

@S<J t<5^ 7 - i F - 4 - 7 - 3, 4 - v^.t Kp 
=^^-y V y - 6 - <4 ^*7VV (49. 3 g, 39%) &^fc 0 
25 3) .£fE^X7VM$: (60. 14 g, 242 mmol) fciftflSf-^/V (810 mL) iSit; 

76 



WO 02/066445 



PCT/JP02/01575 



DMF (16. 8 mL) 16*C~21 , C.T0T U F*3i& 63^-65^-? 2 B*f!am# 

Lfc. Mt> S^I^IL, h/^y (500 »L)?:II«ffiLfc, :«) 
$f££ 2 HllfeOiELfcft, ^ p n*;V^ (300 mL) £##U t&fPSW* 
(250 mL x 1. 300 mL x 1) TflafrU Rftbfc". ^ffT, »tttr«*-bfc 

^.>_ 6 _^^-y y = /v 3ut*tA' (29.2 g, 45%)§r#fc„ 

4) 4 " ^ 13 ° " 7 " ^ h**^" 6 " V ^^/V (10 g, 40.3 
mmol)' lC>fy7 P D^/-/^ (250 mL) *S XX? 3 - * D n - 4 - 7fr*u T- 
V> (5.86 g, 40.3 mmol) »X., 90"CT 2 «SPlWlf^Lfc 0 *fc 

10 U RflMfe. tt.J-fi' (120 mL) fciu*.fc. 28%TV 

*r = T* (12 mL) 'fc'jto*., ItflHWI, 7k (200 mL) Srflnfcfc. *rW L. 
fc£j#»«r»N&U TK-C^ (100 mL) , «JETft*U 4 - (3 - * n a - 

4- yfr*u - -7 - a h^^^^-y y v - 6 - a— >u 

(10.65 g, 79%) 

15 'H NMR (300 MHz, DMS0-d 6 ) 5 ppm; 1.44 (t. J = 6. 9 Hz, 3H), 4.34 (q, 

J = 6..9 Hz, 2H). 7.19 (s, 1H), 7.41 (t, J = 6. 9 Hz, 1H). 7. 80 (s, 1 
H), 7.83 (in, 1H). 8.22 (dd, J => 2.5. 6.9 Hz, 1H). 8.47 (s, 1H), 9.4 
8 (s, 1H), 9.60 (br s, 1H). 

5) 4- (3 * xx o - 4- - V^-^T^ J) - 7- ai \.*^*-jr-J V 
20 y.-6-*- ^(10.5 g, 31.5mmol) ©7MZ h ~ b 1> (350 mL) 

*»±JJl#U t'yv^V (4.13 mL, 51.1 mmol) *5 ±t5«S* h V 7A*a 
^^J^/fr^®! (7.95 mL, 47. 3 mmol) $r^P^> glT 15 IfWLfc. 
»3li*teft-6*T!«BET?i»U * (700 (200 mL) 

£Anx.fc 0 &&Lfc@'fc«:*#U *fl£Ttt*U ^H{b£ti 6e (9.8 g, 
25 67X)&efe@'#£L-C#fc.- 
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6e 



6e: l H MR (300 MHz, DUS0-d 6 ) Sppra: 1.42 (t, J = 6. 9 Hz, 3H), 4.35 (q, 
J = 6.9 Hz, 2H). 7.48 (t, J = 9. 1 Hz. 1H), 7.50 (s, 1H), 7.76 (a. 1H), 8. 
11 (m, 1H), 8.65 (s, 1H), 8. 70 (s, 1H), 9.98 (s„ 1H) . 

<HMJ5 6> 

S-WyU—YW 6b (5.63 g, 12.46 ramol) & £ THI^^ 4a (2.49 g, 14.95 
■«mol)©DMF»« (20 mL) • 1 0 ^IBa**^^ V IsfVit®.. 

(4.30mL, 31.15 ramol), 7^5*^ ( f V 7 ~-^7*7* V 4 V) /*?5? 
*A (283 mg) 33*1*3 #te«P0 (D (95 mg) *1&7L. 60*0 T? 1 

iiL, aSS: y * 7 A o p A - ^ ^ / T W. 
rt^HJ/v-*M^^\ BMb-TZX-yyv lba (2.71 

g , 46%) ^S^aai: UX#fc„ 




lba 

lba: l H NMR (300MHz, CDC1 3 ) S ppm: 1.52 (s, 6H), 2.32 (s, 3H), 2.57 (br 

s. 4H), 2.85 (br s, 4H), 3.98 (s, 3H), 7. 16 (t, J = 8.7 Hz, 1H), 7.18 (s f 

1H), 7.61 (m, 1H), 7.97 (dd, J = 2.6, 6. 6 Hz, lH), 8.06 (br s, 1H), 8.1 

8 (s, 1H), 8.65 (s, 1H). 

<mmm5 7 > 

6 - hV7U ^ h fc 6b 4c ?:ffl^IM56i:!3Wi»i^ 

fc-frtt Ibb (^66%) §r^~Mfe^«*^ trt#fd 0 
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NC 



J3. 




1bb 



lbb: l H NMR (300MHz, CDC1 3 ) 5ppm: 1. 52 (s, 6H), 1.87 (s, 3H), 2.60-2.80 
(m, 8H), 3.54 (s, 2H), 3.98 (s, 3H), 7.17 (t, J = 8. 6 Hz, IH) . 7.19 (s, 
5. 1H), 7.54 (m, 1H), 7.60 (bis, 1H), 7.94 (dd, J = 2. 6, 6. 5 Hz, 1H), 8.0 
0 (s, 1H), 8.67 (s, 1H). 

< 21*095 8 > 

- 6- h ]} 7 h# 6b iSXTf 4 - (1, 1-3?* ^A* -2-Zfxi \?~;V) K'^y 
JA^o^fCiOftJlU BWfc-r5fls£-W. lbc (W 73%) 



MeO "^^N . 
1 be 

15 lbc: 'HiR (300MHz, DMSO - d 6 ) fi ppm: 1.45 (s, 6H), 2.83 (br s, 4H), 3.1 
. 1 (br s, 4H), 3.97 (s,. 3H), 7.22 (s, 1H), 7.42 (t, J =9.1 Hz, 1H), 7.81 

(m. 1), 8.16 (■, 1H), 8.56 (s, 1H), 8.58 (s, 1H) , 9.83 (s, 1H). 

4- (U-^^-Z-^d^)^?^^ WftWWt LTfcf^^X&a 

P (2.5S1) fc«V>, £$0>Jl kffltLl&ftBTC'&ft* HZ*42»; : l H NMR (300 
20 MHz, DMS0-d e ) 5 ppm: 1.39 (s, 6H), 2.30 (s, 1H), 2.61 (br s, 4H>. 2. 93 

(m, 4H). 
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<mmms 9 > 

lbc (200 mg, 0.44 ramolh *ft7"p f/U (40 uL, 0.44 mmol) , fiSM.ll 
y^A (183 mg, 1.32 mmol)©DMFM (5 idL) £ 60~70^tCM®# Lfc. 
Sklt^u fcWSriiMfln (16 uL x 2) U f+ 3 Bf^M&M.; gfgfc^/vfc 

rirJCt «9 lbd (173 mg, 79%) £#fc 0 




10 

lbd: 'H NMR (300MHz, DMSO - d 6 ) 5 ppm: 0. 85 (t, J = 7. 4 Hz, 3H), 1.30-1.5 

0 (m. 2H), 1.42 (s, 6H) , 2.21 (t, J = 7. 4 Hz, 2H) , 2.41 (br s, 4H), 2.69 

(br s, 4H), 3.97 (s, 3H)', 7.22 (s, 1H), 7.44 (t, J = 9. 3 Hz, 1H), 7.83 

(m, 1H), 8. 18 (dd, J = 2. 4, 6. 9 Hz, 1H), 8.57 (s, 1H), 8.57 (s, 1H), 9.8 
15 6 (br s, 1H) . 

<H3fe0ll6O> 




Ibe 

20 lbe: .'H NMR (300MHz, DMSO - d 6 ) 5 ppm: 0.85 (d, J = 6.3 Hz, 6H), 1.43 (s, 
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6H), 1.76 (id, 1H), 2.04 (jn, 2H), 2.39 (br s, 4H), 2.70 (br s, 4H), 2.70 
(br s, 4H), 4.02 (s, 3H), 7.22 (s, 1H), 7.44 (t, J = 9. 0 Hz, 1H), 7.84 
(m, 1H), 8.19 (m, 1H), 8.57 (s, 2H), 9.86. (s. 1H). 

<HJ6#!j6 1> 

ft>i*m 4a (0.44 g. 2.65 mmol) W<7 P D * 9 V%WL (5 mD^r^T^L, 
' i^|C4,4, 5,5-x ^^-^-1,3,2-^^^^-7^12 9 y (pin-BH) OlMTHF^ 
m (2.7 mL, 2.7 mmol) #£Xfi RhCl(PPh 3 ) 3 (25 rag) Sr^^fc. ilT7^ 
pin-BH (DIM THFM (2.7 mL, 2.7 mmol) £ ^\Z.-^mW 

tt, Pin-BH (DIM TUB mm (2.7 mL, 2.7 mmol) &MZ.fc 0 9 Nf|ig$#&, - i 
0°CiZ&ML. mWfc&tozLtc, U&W%V^?-^-t;V (40 mL xl, 10 mL x 

Dtittiu nm, mmis. '&btitz®vtw(i.08g 6d (452 m g , 

1.0 mmol). PdCl 2 (dppf) • CH 2 C1 2 [dppf = 1,1' -Bis (diphenylphosphino) ferro 
cene] (27 rag. 0. 03mmol) , 2M &tmi~ h V *7 ^fcUW. (4.5 mL), DMF (6 m 

OTCTl^raa^Ufc. K/£**MfcIiLfc«, 7k (30 mL) fcflBx., £j«4fe 
•fcgHfc^A- (30 mL- x 3) • "Ctta Lfc. ^aMSrtS^JfiTK (20 mL) TifeifrflL 

fS-TSt iftii-S lbf (115 mg, 25%) *S*«4fcJti UXftfeilfc. 
;c?VU:e— 7V> (4 mL) fc&ft U " 4N • itLR/BHft^^A' (61 uL) $:*P " 

x.IfflTL«fc<a#Lfc„ U lbf-^SfeiS (68 mg, lliti 
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lbf-HCl: 'H NMR (300MHz, CDC1 3 +D 2 0) 6 ppm: 1,50 (s, 6H) . 2.70 (s, 3H) , 2. 
80-3.60 (m, 8H>, 3.97 (s, 3H), 6.67 (d, J = 16. 2 Hz, 1H), 6. 90 (d, J= 1 
6.2 Hz, 1H), 7.12 (t, J = 8.8 Hz, 1H), 7.30 (s, 1H), 7.71 (m, 1H), 8.02 
(dd, J = 2. 4, 6.6 Hz, 1H), 8.57 (s, 1H), 8.72 (s, 1H) , 9. 70 (br s, 1H). 



<^mme 2 > 

Zit&m Ibg OIX^ 59%) £#?c. 




MeN 

MbO -^=^N 

1bg 

Ibg: l H NMR (300MHz. CDC1 3 ) 6 ppm: 1.53 (s, 6H) . 2.31 (s, 3H), 2.55 (br 

10 s, 4H), 2.65 (s, 3H), 2.84 (br s. 4H), 3.99 (s, 3H). 7,20 (s, 1H), 7.52 

(t. J = 7. 9 Hz, 1H), 7.74 (br d, J = 7. 7 Hz, 1H), 7.78 (br s, 1H), 8.05 
(s, 1H), 8.16 (dd. J = 2.1. 8.1 Hz, 1H), 8.69 (s, 1H). 



<HM0iJ6 3> . 
15 6c*3j;Wt:€-^ 4a£fflV^SS0iJ5 6 h mMtejjfeX'fcfc&ft^^ i 



ibh mmm) %'&tc 




lbb: l H NMR (300MHz, DMSO - d 6 ) 8 ppm: 1.43 (s, 6H). 2.16 (s, 3H), 2.37 
20 (br s. 4H), 2.69 (br s, 4H), 3.78 (s, 3H), 3.96 (s, 3H), 6.70 (dd, J = 2. 
2, 8.2 Hz, 1H). 7.20 (s, 1H), 7.28 (t. J = 8. 2 Hz. 1H), 7.42-7.5.5 (m, 2 
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H), 8.54 (s, 1H). 8.60 (s, 1H>, 9.72 (br s, 1H) . 



< MMM 6 4, 6 5 > 
5 lbi, lbj {C^&Lfc, 



lbi: Jfc* 78»; l H NMR (300MHz. DMSO - d 6 ) S ppm: 1. 43 (s, • 6H), 2. 18 (s, 3 ' 
H), 2.40 (br s. 4H), 2.68 (br s, 4H), 4.00 (s, 3H), 7. 47 (t, J = 9. 2 Hz, 
1H), 7.75 (s, 1H), 7.81 (m, 1H), 7.88 (s, 1H). 8.13 (dd. J = 2.7, 6. 6 H 
10 z, 1H), 8.54 (s, 1H), 9.77 (s, 1H). 
<**9!«6> 



lbj : 78%; l H NMR (300MHz, DMSO - d 6 ) 5 ppm: 1.44 (s, 6H), 2.56 (br s, 

4H), 2.73 (br s. 4H). 3.73 (s, 2H), 4.00 (s, 3H), 7.47 (t, J = 9. 2 Hz, 
15 1H), 7.76 (s, 1H). 7.81 (m. 1H), 7.88 (s, 1H), 8.13 (dd, J = 2.4, 6. 9 Hz. 
1H). 8.54 (s, 1H), 9.77 (s, 1H). 

<HM6 6> 




1bi 




ibj 
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^3©*jfe^f)^fc7 5 /#2c (700 mg, 1. 46 mrnol)' Olfys?^ 
(7 mL) »JK&,-6'C~5 , Cfc?&2$3K ^W*=;V;d|) K (125 L, 1. 

Zft&m lea (552 mg, 66%) £#fc„ 



NC 




1 ca 



lea: l&$68%; 'H NMR (270MHz, DMS0-d 6 ) 8. ppm : 1.48 (s, 6H) , 2.55 (br s, 
4H), 2.74 (br s, 4H), 3.12 (s, 3H), 3.73 (s. 2H), 7.47 (t, J = 9. 2 Hz, 
10 1H), 7.80 (m, 1H), 7.85 (s. 1H). 8.13 (dd, J = 2. 7. 7.0 Hz. 1H) . 8.46 (s. 
1H), 8.62 (s, 1H), 10.09 (s. 1H). 



15 



<%1&m 6 7 ~ 7 7 > 




1 cb 



leb: W24%; l H NMR (300MHz, DMS0-d fi ) 5 ppm'- 2.20 (s, 3H), 2.40 (br s, 
4H), 2.60 (br s, 4H), 3. 11 (s, 3H), 3.61 (s. 2H), 7.47 (t, J =• 9. 1 Hz, 
1H), 7.79 (», 1H), 7.86 (s, IE), 8.12 (dd, J = 2.4, 6.8 Hz, 1H) , 8.42. (s 
20 1H), 8.60 (s, 1H), 10.07 (s. 1H). 
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8 > 




Ice 



lec: - iBtafB 45X ; l H NMR (300MHz, DMS0-d 6 ) 6ppm: 2.59 (m, 4H), 3. 13 (s, 3 
H), 3.63 (ra, 6H), 7.47 (t, J = 9. 1 Hz, 1H), 7.79 (m. 1H) , 7.89 (s, 1H), 
. 8.13 (dd, J = 2.4, 6.8 Hz, 1H), 8.45 (s, 1H), 8.62 (s. 1H) . 10.10 (s, 1 
5 H). 

<mmmQ9> 



Me ,, 



§0 2 HN 




led: l&^32%) 'H NMR (300MHz, DMS0-d 6 ) 5ppm: 1.55 (s, 6H), 2.40 (m, 4 
H), 3.00 (m, 4H), 3.12 (s, 3H). 7.47 (t, J = 9. 0 Hz. 1H), 7.79 (m. 1H). 
7.88 (s. 1H), 8.12 (br d. J = 6.3 Hz, 1H), 8.45 (s. 1H), 8.62 (s, 1H), 1 
.0 0. 10 (s, 1H). 

<mi&m7 o> 

,F 




Ice: 49% ; 'H NMR (300MHz, DMS0-d 5 ) 6 ppm: 2.25-2.80 (m, 8H), 3.11 

(s. 3H), 3.58 (br a. 4H), 7.44 (t, J = 8. 9 Hz, 1H), 7.79 (m, 2H>, 8.11 

15 (ra, 2H). 8.43 (s, 1H) . 8. 58 (s, 1H), 10.06 (s, 1H). 
<mMM7 1 > 
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Me -SO 2 HN 



CI 




N 



1 cf 



lcf: KX^S4%; l .H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.02 (s, 6H). 2.05 (s, 3 
H), 2.18 (br s, 4H), 2.51 (br s, 4H), 3.06 (s, 3H), 5.89 (d, J. = 12.9 Hz, 
1H). 6.67 (d, J = 12.9 Hz, 1H), 7.47 (t, J = 9.0Hz, 1H), 7.81 (m, 1H), 
7.95 (s, 1H), 8.14 (br d, J = 6. 5 Hz, 1H), 8.34 (s, 1H), 8.60 (s, 1H), 9. 
99 (s. 1H). 

<%nm7 2> 




1 eg 



leg: i&^62%; 'H NMR (270MHz, DMS0-d e ) 5 ppm: 1.46 (s, 6H), 2.20 (s, 3 
H).2.43 (br s. 4H), 2.71 (br s, 4H), 3.10 (s, 3H). 7.46 (t, J = 9.2 Hz, 
1H), 7.79 (m, 1H), 7.82 (s, 1H),-8.13 (dd, J = 2. 4, 6:8 Hz, 1H), 8.41 (s, 
1H), 8.60 (s, 1H), 10.06 (s, 1H).. 

<mmm7 3> 



EtN 




1 ch 



lch: I|X¥29%; l H NMR (270MHz, DMS0-d 6 ) 5 ppm: 1.01 (t, J = 7. 3 Hz, 3H), 
1.46 (s, 6H). 2.35 (q, J = 7. 3 Hz, 2H) , 2.50 (br s, 4H). 2.72 (br s, 4 
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H), 3.09 (s, 3H), 7.46 (t, J = 9. 2 Hz, 1H), 7.81 (br s, 2H), 8.12 (dd, J 
= 2.4, 6.5 Hz, 1H). 8.38 (s, 1H), 8.59 (s, 1H), 10.04 (s, 1H). 
<H«47 4 > 



M °?0 2 HN 




10 



lei: ft$5&"; *H NMR (270MHx, DMSO-d a ) 6 ppm: 1.45 (s,. 6H), 1.82 (m, 2 

H) , 2.36 (s, 3H), 2.70 (ra, 4H), 2.91 (m, 4H), 3.06 (s, 3H), 7.45 (t, J 

= 9.2 Hz. 1H), 7.77 (br s, 2H), 8.11 (br d, J = 7. 0 Hz, 1H), 8.29 (s, 1 
H), 8.55 (s, 1H), 9.98 (s, 1H). 

<mmM7 5> 




lcj: IW46%; l H NMR (270MHz, DMSO-d 8 ) 5 ppm: 1.49 (s, 6H), 1.71 (m, 4 
H) , 2.03 (in, 2H) , 2.19 (s, 3H), 2.34 (s; 3H), 2.85 (br d J = 11.3 Hz, 
2H), 3.00 (n. 1H). 3.07 (s. 3H), 7.46 (t, J = 9, 2 Hz, 1H), 7.73 (s, 1H), 
7.80 (n, 1H), 8.12 (br d, J = 6. 8 Hz. lH). 8.34 (s, 1H), 8.58 (s, 1H) , 
15 10. 02 (s, 1H) . 



Me 2 HN 




1 ck 
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lck: J|X^24«; l H NMR (270MHz, DMS0-d s ) 5ppm: 2.17 (s, 3H). 2.36 (br s, 
4H) , 2.50 (br s, 4H) , 2.69 (m, 4H), 3,10 (s, 3H), 7.46 (t, J = 9. 2 Hz, 
1H), 7.80 (br s, 2H), 8.13 (dd, J = 2. 4, 6.8 Hz, 1H),8.42 (s, 1H), 8.5 

9 (s, 1H), 10.06 (s. 1H). 



<%W\7 7 > 




1 cl 



lei: JBHR31JJ; 'H NMR (270MHz, DMS0-d 6 ) Sppm: 1.47 (s. 6H), 2.87 (t. J 
= 6.6 Hz, 4H), 3.11 (s, 3H) , 3.26 (s, 6H) , 3.25-3.51 (m. 4H), 7.47 (t. 
J = 9.2 Hz, 1H), 7.80 (m. 1H) , 7.84(s, 1H). 8.13 (dd, J = 2.7, 7,0 Hz. 
1H), 8.45 (s, 1H). 8.62 (s, 1H), 9.40-9.60 (br s, 1H), 10.09 (s. 1H). 

<mmm 7 8 > 

D s-^fa^r-A - =■ V D 7 V V 7 (#§S 2000-169451 ^ISgO (5- 65 g, 

21.7 mmol) .tS«*^^T^^y (4.51 g. 43. 3 'mmol) *3£tf;< h-*->= 
(60 mL) 4J*W3S«£S*ft:. 200 «iL t45t 

-CtKSt^JPx, *rtti4fc*r«tifiU Lfc. «ffT9£*U 6-^p^-7- 

- y» p -3A/-^-^-V 'J V - "4 - * V (5. 21g, 64%) £#fc 0 6-^ P ^-7-- h 
U-W-^-f-^/V X - 4- (1.34 g, 5.0 mmol) tf> h/V^VgMS (20 mL) 

E.**ly2Uby> (0.70 mL, 7.5 mmol) ftjltl'^ y/PtA*W5 
^ (1.29 mL, 7.5 mmol) fcfllit, ' 80«Cv 5^|H«^Ufc. M"C 3 - 
•4-7;^n7-^ (1-09 g, 7. 5 mmol) O-f y?"u/</-/U*« (5 
mL) SrJPx., -Bfe«#L,fc. mL) £t££, 30 
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■ftjSftbfc. roflsS-tofcUKEtf (i.io g, 20.0 

mmolK lN&ft (10 mL), fcitf^*/— ^ (30 mL) ^iDx.> 1 BftHXHE 
SOr-C IN&mtl- h V (10 mL) ZM*. 30 

h V (10 mL) "CttacU 6 - Z/nUr -JV« - - 4- 7/^n7i 

-4,7- ^^-'/y >i>TSV (5' ) (987 mg, 54%) 



5' 



5' :' l H NMR (300MHz, DMS0-d s ) § ppm: 6.24 (br s, 2H), 7.00 (s.lH), 7.4 

2 (br t, 1H), 7.79 (br s, 1H). 8.17 (br s, 1H) . 8.43 (s, 1H), 8.68 (s, 
1H), 9.64 (s, 1H). 

2) :oflj^« 5' %>£v<k£yote&%\>\ mmm3 1 mm* ft 

jV*-(3 - t? a a - 4 - 7;^p7i=/V) - 6 - [3 - ;* - 3 - (4 - ^ ^ 
- 1 - fc°-<7 v? = /W) -' 1 - y^ = ;V]-4,7-=3f y >i?7 5 V (2a' ) 
(1R#68%) 




2a' 



2a" : *H NHR (300MHz, DMS0-d 6 ) 5 ppm: 1.47 (s, 6H), 2.67 (s, 3H), 5.99 
(s. 1H), 6.90 (s, 1H), 7.38 (t, J= 9. 2 Hz, 1H), 7.80 (m, 1H). 8.15 (dd, 
J = 2.6. 6.8 Hz, 1H), 8.37 (s, 1H), 8.44 (s, 1H), 9.65 (br s, 1H). ; 
3) 2a' (200 mg, 0. 44 mmol) <D fc? V *J (4 mL) iC/ * yXfrfr-tVir 
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oy K (80 fiL, l.o mmol) «rJHit, MT 4#HH*»U **V*/U*n/t^ 
ny K (80 M L, 1.0 mmol) Sr^Dtfc 0 -ft|i#|ft % 5 P> iZ* ? V X/Vfr^jU? 
ny K (80 jzL, 1.0 mmol) Srflfl* 6 l$|i(Jfc«lgl,fc D Tfc&Atk ft&^fvl/ 
(30m Lx 2) T'ttWL, fgjft. »«Lfc. ftfetbfcSft&T-fe h= h JJ /v-CJggfc, 
S ttbft^ leg' (145 . mg, 55%) 




1cg' 

leg' : TOF Mass: m/z = 609 [M+l] ; 

l H NMR (300MHz, DMS0-d 6 ) 5 ppra: 1.41 (s, 6H). 2.11 (s, 3H). 2.33 (br s, 
4H), 2.66 (br s, 4H). 3.61 (s, 6H), 7.46 (t. J = 9.1 Hz. 1H), 7.78 (tn, 1 
10 H), 8.02 (s, 1H). 8.11 (m. 1H), 8.66 (s, 1H), 8.74 (s. 1H), 10.20 (br s. 
1H). 

<Mt&ffl 7 9 > 

2 03^ifeT#b>LfcT $ J #2a (453 mg, 1.00 mmol), 3-* ^jV^-Jr 
15 /0W^D7>f K (152 mg, 1.20 mmol), h ]) ^f-J^T 5 V (167 M L. 1. 
20 mmol) <D DMF (4. 5 nL>#««rM-r 19 HftS, $ fcfc 40^1? 6 B^&^Lfc. 

(100 mL) Kfctt, ffER^A' (100 mL x 2) -efc&ffi Lfc s 
ftfcffiflMlfcttftfttt* (100 mL x 2) -Cfl5i£U&*flfcg£'t- h 'J 
»ff"F**fc«r«*bfc. V $ V;\sj3 7J±>? v~?h mfc*^^^-* * 

laf (120 mg, 22%) &?#fc 0 
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laf : "H NMR (300MHz, DMS0-d6) S ppm: 1.46 (s, 6H), 2.12 (s, 3H) . 2.1 
7 (s, 3H), 2.38 (br s, 4H), 2.67 (br s, 4H), 2.74-2.83 (m, 4H), 7. 46 (t, 
5 / * 9.0 Hz, 1H), 7.80-7.85 (m, 2H) f 8.17 (dd, / = 6. 9, 2.4 Hz, iH). 8.6 
2 (br s, 2H), 9.66 (s, 1H), 10.03 (s, 1H). 

<Hlfe«98 0 > 

. &f&m2<Dj?&X*ftbtltzT5. Sfc2a (452 mg, 1.00 mmol), 9 Y V VB£ (1 
10 26 mg, 1.50 mmolk MM (423 mg, 5.00 mmol), HATU (701 mg, 1.-84 mmol) <D 
DMF (1.0 ml) mm*^-? 20 W&#bfc 0 &/&?&£M7fc (100 mL) K&tt, 
gj^a:3vK50 mL x 2)fifflLfc. # £>;}!. fc^T$£JI fclSfP^lS*. (50 mL x 2) 

15 Vjft-r^r <b-e@fft<b1-<5;&2':/y l*e (71 mg, 14%) . &^fc„- . 
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lag: l H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.45 (s, 6H), 2.06 (s, 3H), 2.15 
(s, 3H), 2.37 (br s, 4H), 2167 (br s, 4H), 7.46 (t, / = 9.0 Hz, 1H), 7. 
81-7.85 (m, 2H), 8.19 (dd, / - 6. 3, 1.8 Hz, 1H), 8.54 (s, 1H), 8.63 (s, 
1H), .9.98 (s, 1H), 10.26 (s, IH). 

5 

<mmmsi > 

&l$M2<D3rmT?mt>tltcT ^ /#2a. (452 ng, 1. 00 mmol) „ ^rf V #4 
- (220 mg, 2.61 mmol) O F/HV (15 mL) 1. 5 B$fflMffi.£-&tz. a 

10 S'T'y S^AS** lah (110 nig, 20*) £#fc„- 




lah: l H NMR (300MHz, DMS0-d 6 ) ' 6 ppm: 1.46 (s, 6H). 2.21 (s, 3H), 2.27 
(s, 3H), 2.44 (br s, 4H), 2.67 (br s, 4H) , 3.17 (s, 2H). 7.45 (t, 7 = 9. 
3 Hz, 1H). 7.78-7.83 (in,. 2H). 8.14 (dd, / = 6. 9, 2.4 Hz, 1H), ,8.60 (s, 1 
15 H), 8.71 (s, 1H), 9.93 (s, 1H), 10.01 (s, 1H). 

<Hife^ij8 2> 

2 (D^m^btltcTS. y^2a (452 mg, 1. 00 mmol) , */T J~8m. 
(425 mg, 5.00 mmol), h ]) ^-^ m A/T % > (209 \l L, 1.50 mmol). EDC (288 mg, 
20 1.5 mmol) <D DMF (5. 0 mL) JgfK&ft&T? 14 B$M«#Ufc. KJfcfc****.- 
(100 mL) iCfoftx ftffi^^ (50 mL x 2) Lfc 0 ft &K'fc^TtjUi«:ffi?b 

£J£tK (50 mL x 2) "Cft8- Vm^mWtir h U * AfW, «JETfc«t£W* 

£&K:**/-^a»?>«l£i&U Bfiklr v#ik&m\*i (189 mg, 
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37%) &#fc 0 

CN H HN^^Cl 

* 1ai 

lai: 'H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.34 (s, 3H), 2.64 
5 (br s, 4H), 2.74 (br s, 4H). 4.14 (s. 2H), 7.46 (t, / = 9. 0 Hz, 1H), 7. 
80-7.86 (m, 2H), 8.19 <dd, / = 6. 6, 2.1 Hz, 1H), 8.59 (s, 1H), 8.64 (s, 
1H), 10.10 (s, 1H), 10.31 (s. 1H). 

<»J8 3> 

10 2 <D%mX-ft h tltzT 5 / # 2a (905 mg, 2. 00 mmol) , 2-^ a p m ? 

y^-;^P70' (840axL, 8.00miDol) ©t°Uv?V (5. 0 mL) &Jj££^ 
m-C l^f^SI#Ufc 0 S^Sriaftl^mTK (200 mL) fcfctt, mk^* (200 
mL x -2) -CttfctlUfc 0 #^nfc«/lS:^P^7K(300 mL x 3) TjftfrLSS* 

15 (mfb^^uv-pt^/-^) l-ttU ^btcpTLC (*£fc^w^-p< 9/ 

-yv) ICttU IttitWy^H'/Zft^laj. (9.»g, 0.8%) £#7t„ 




laj: *H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.29 (s, 3H). 2.55 
20 (br s, 4H), 2.77 (br s, 4H), 5.75 (s, 1H). 5.91 (d, / = 9.9 Hz, 1H). 6. 
01 (d, / = 16.5 Hz, 1H). 6.85 (dd, / = 16.4, 9.9 Hz), 7,45 (t, /.= 9.1 
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Hz, 1H), 7. 74-7.83 (m, 2H). 8.13 (dd, J = 6. 8, 2.2 Hz, 1H), 8.35 (s, 1H), 
8.57 (s. 1H), 10. 00 (s, 1H). 



' <mWW8 4~8 7 > 

2 -i) <o^m. mmrn 3 -d iit&to 4a t> 5 oxm, 

*5£^lfiffl|3-2)WJ6r«felC«feV\ fb-a-^J lak ~ lan &<&/&Lfc (Scheme 6) 0 
Scheme 6 



h 2 n^ v 4 n . mama ^) VTT 



(SC«t», R l tt»-01te. iD-CN ,p-NMe a ,m-Me^Q«^S^^-ro ) 



10 

<H;B£#iJ8 4> 

0BU*40X) o 

^V 3 HN'^OMe 

15 lak: 'H NMR (300MHz, DMSO-d,) 5 ppm: 1.42 (s, 6H), 2.15 (s. 3H), 2.35 

(br s, 4H).'2.63 (br s. 4H), 3.78 (s, 3H), 5.83 (dd, J = 10.3,. 1.7 Hz, 

1H), 6.32 (dd, J = 17.0, 1. 7 Hz, 1H), 6.57 (dd, J = 17.0. 10.1 Hz, 1H), 
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6.72 (dd, J = 7.8, 2.2 Hz, IH). 7.29 (t, J = 8. 2 Hz, IH), 7.48-7.55 (m, 
2H), 7.81 (s, IH). 8.60 (s, IH), 8.71 (s, IH), 9.81 (s, lH)/9.83 (s, 
IH). 

5 ' <«#J8 5 > 

7 xi)ytLt 3-7 5 J^sV- y y*£fflV\ @#J.^5fc£^ lal 



10 



HN 




N 



MeN^i /A^m* 1 

1al 



lal: l H NMR (300MHz, DMS0-d6) 6 ppm: 1.43 (s, 6H), 2.14 (s, 3H), 2. 34" 
(br s, 4H), 2.63 (br s, 4H), 5. 84 (dd, /= 10.3. 1.5 Hz. IH). 6.33 (dd. 
/= 17.1. 1.5 Hz, IH), 6.58 (dd. / = 17. 0, 10.1 Hz, IH), 7.57-7.64 (m, 
2H), 7.85 (s, IH), 8.16 (d, /=7.1Hz, IH), 8.42 (s, IH), 8.67 (s, IH), 
8.71 (s, IH), 9.88 (s. IH), 10.12 (s, IH). 



15 <3li£0>J8 6> 

lam ^^Lfc 0» 72«) 0 

HN^ 

A 1am 

lam: l H NMR (270MHz, DMS0-d6) 5 ppm: 1.42 (s. 6H). 2. 14. (s, 3H), 2.35 
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(br s, 4H), 2.63 (br s, 4H), 2.90 (s, 6H), 5.82 (br d, / = 10.0 Hz, 1H), 
6.31 (br d, / = 17.0 Hz, 1H), 6.57 (dd, / = 17.0, 10.0 Hz, 1H), 6.76 (d. 
/ = 9.2 Hz, 2H), 7.56 (d, / = 9. 2 Hz, 2H). 7.75 (s, 1H) ? 8.46 ( Si 1H), 
8.63 (s, 1H), 9.70 (s, 1H), 9.82 (s,' 1H) . 

<Hi£0jJ8 7> 

mm 63%)„ 



10 lan: l H NMR (270MHz, DMSO-d6) 6 ppra: 1.42 (s, 6H), .2. 14 (s, 3H), 2.34 
(br s, 7H). 2.62 (br s. 4H), 5. 83 (dd, /= 10.0, 1.9 Hz. 1H), 6.31 (dd, 
/ = 17. 3, 1.9 Hz, 1H), 6.58 (dd, / = 17.3, 10.0 Hz, 1H), 6.96 (d, / = 
7.0 Hz, 1H), 7. 27 (m, 1H), 7.63 (br s, 2H), 7.80 (s. 1H), 8.57 (s, 1H), 
8.70 (s, 1H), 9.81 (s, 1H), 9.84 (s, 1H). 



^«17-C»»'LfcH>7U-h# 6e (1.00 g, 2.15 maol) , & 

4b (395 mg, 2.58 mmol), hV^^T^> (16 mLh DMF (4 mL) £#0*1. 

»«, mmm&k^ ; ?i&ft&my&Ltc'&, fm^w^UL) (43.2 Dg > & 

20 iIJ!hy7i = />*7 7-fy (67.9 mg) fcjqjfc, 80TCT 5 ^Pfl^Ufco 8£ffi 
. HSfc. THF-*J:9»»*]» B«4i"S* y ^11 lbk (434 mg, 43%) & 




15 



<M8-8 > 



WO 02/066445 



PCT/JP02/01575 



1bk 

lbk: IH NMR (270 MHz, CDC13) 5 ppm: 1. 51 (s. 6H), 1.53 ( t, J = 7. 0 Hz, 
3H), 2.80 (ra, 4H), 3.80 (m, 4H), 4.18 (q, J = 7.0 Hz, 2H>, 7.17 (s, 1H), 
7.17 (t, J = 8.8 Hzi IH), 7.40 (br s, 1H), 7.54 (m, 1H). 7.92 (s, 1H), 
5 7.95 (dd, J = 2.6, 6. 3 Hz, 1H), 8.68 (s, 1H). 

<^1W8 9 ~ 1 1 1 > 

h y 7 bft 6e & xxsm* <D4t&y>> 4 %m@i9 7 1 muttfex-it 

&tfo lbl -lbah Sr^Lfc 0 fc^t^itiite^fccfcU 1 *^' h/V7='-*£ 
10 UlT^fE-fo 
<3li£0i|8 9 > 



Me Vy>M 



1bl 

lbl 70%): 1H NMR (270 MHz, CDC13) 5 ppm: 1.51 (s, 6H), 1.51 (t, J 

= 7.0 Hz, 3H), 2. 43 (s, 3H), 2.82 (t, J = 6. 1 Hz, 2H), 3.39 (s, 3H) , 

3.54 (t, J = 6.1 Hz, 2H), 4. 17 (q, J = 7.0 Hz, 2H), 7. 15 (s, IH). 7.16 

15 (t, J = 8.8 Hz, IH), 7.52 (br s, IH), 7.56 (m, IH), 7.92 (s. IH), 7.95 
(dd, J = 2.7, 6.5 Hz, IH), 8.66 (s, IH). 
<HJ)£#J9 0> 

Me 



1bm 
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lbm (l&^ 53%): 1H NMR (270 MHz, CDC13) 5 ppm: 1.51 (s, 6H), 1.53 (t, J 
= 6.9 Hz, 3H), 2.42 (s, . 3H), 2.59 ( t, J = 6. 5 Hz, 2H), 3. 01 (t, J = 6. 5 
Hz, 2H), 4.21 (q, J = 6.9 Hz, 2H), 7.16 (t, J = 8. 8 Hz, IH), 7.18 (s, 
1H). 7.54 (br s, 1H), 7.56 (o, 1H), 8.00 (dd. J = 2. 6, 6.3 Hz, 1H), 8.12 
(s, 1H), 8.67 (s, 1H). 



<mMM9 1 > 




1bn 



lbn OiXSP 55%): 1H NMR (270 MHz, CDC 13) 6 ppm: 1.40-1.60 (m, 11H)-, 1.60- 

1. 75 (m, 4H), 2.74 (m, 4H), 4.19 (q, J = 6. 9 Hz, 2H), 7.17 (t, J = 8. 6 

Hz, 1H), 7.17 (s, 1H), 7.34 (br s, 1H), 7.52 (m. 1H), 7.91 (br s, 1H), 
7.95 (dd, J = 2.7, 6.5 Hz, 1H). 8.67 (s, 1H). 



< 011603 9 2 > 




1bo 



lbo-nHci [ibo j->\s-msL* s f-fl' d:2) <k mm/vm^r* (3 js 

' S) -C^^-fkUfc] (n = 3 t UTJIX^ 41%): 1H NMfi (270 MHz. CDC13) 6 
ppm: 1.48 (t, J. = 6.9 Hz, 3H), 1.82 (br s, 6H), 2.89 (s, 6H), 2.92 (br s 
3H), 3.70 (br s), 4.30 (q, J = 6.9 Hz, 2H). 7.47 (s, 1H), 7.55 (t, J 
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10 



=9.0 Hz. 1H), 7.83 (m, IH), 8.11 (dd, J = 2. 6, 2. 7 Hz, IH) , 8.94 (s, 1H). 
9.52 (br s, 1H). . 

<HS£0li9 3> 

1bp 

lbp 48%): 1H NMR (270 MHz, DMS0-d6) 5ppm: 1. 43-1.47 (m, 3H), 1.43 

(s, 6H), . 2. 15 (s, 3H), 2.37 (br s, 4H), 2.71 (br s, 4H), 4.21 (q, J = 
6. 8 Hz, 2H), 7. 17 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.82 (m, 1H), 8.20 
(dd, J = 2.7, 7.0 Hz, 1H), 8.55 (s, 1H), 8.56 (s, 1H), 9.84 (a, IH)! 

<2H£#i9 4> 

Me ^Y^P N 
1bq 

lbq (\Vim 23%): 1H NMR (270 MHz, CDC13) 8 ppnf. 1.52 (t, J = 7. 0 Hz, 3H) , 
f. 55 (s, 6H). 1.79 (b, 4H), 1.97 (ro, 2H), 2.25 (s, 3H), 2.45(s, 3H), 2.90 
(m, 2H), 3.0l(m, 1H), 4.19 (q, J = 7. 0 Hz, 2H). 7.17 (t, J = 8. 8 Hz, 1H), 
15 7.17 (s. 1H), 7.36 (br s, IH), 7.53 (m, 1H), 7.86 (s, 1H), 7.94 (dd, J = 
2.7, .6.5 Hz, IH), 8.67 (s, IH). 

<Hi£0!l9 5 > 
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Ibr 



lbr (IfeS* 55%) : 1H NMR (270 MHz, CDC13) 5 ppn>: 1.00-1.20 (m, 6H), 1.40- 
.1.60 (m, 9H), 2.80 (q, J = 7. 0 Hz. 4H), 4.18 (q, J = 7. 0 Hz, 2H), 7.16 
(t, J = 8.8 Hz. 1H), 7.16 (s, 1H) , 7.38 (br s. 1H) , 7. 51 (m, 1H), 7.88 (s, 

i 

5 tH), 7.94 (dd, J = 2.7, 6.5 Hz, 1H), 8.66 (s. 1H). 
<5HSW9 6> 

1bs 

lbs 31%) : 1H NMR (270 MHz, CDC13) 5 ppnT. 1.53 (s, 6H), 1.53 (t, J 

10 = 7.0 Hz, 3H), 2. 73 (m, 4H), 2.88 (m. 4H). 3.53 (s. 2H), 4.19 (q, J = 7. 0 
Hz, 2H), 7.13 (t, J = 8.9 Hz, 1H), 7,13 (s, 1H), 7. 39 (br s, 1H), 7.53 
(in, 1H), 7. 93 (s, 1H), 7.95 (dd. J = 2. 7, 6.8 Hz, 1H) , 8. 67 (s, . 1H). 




1bt 

lbt (1(Z^ 14%): 1H NMR (270 MHz. CDC13) 8 ppm: 1.26 (m, 1H). 1.50 '(n. 

2H), 1.53 (t, J = 7.0 Hz, 3H), 1.77(m, 5H), 2.17 (m, 2H), 2.32 (s, 3H), 
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2.57(br s, 4H), 2.88(br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H) . 7.15 (s, 1H). 
7.17 (t, J = 8. 9 Hz, 1H), 7.65 (m, 1H), 8.01 (m, 2H). 8. 17 (s, 1H), 8.65 
(s. 1H). 

<mMms s> 




lbu (Um 48%): 1H NMR (270 MHz, CDC13) 5 pp*: 1-52 (s, 6H), 1.52 (t, J 
= 7.0 Hz. 3H). 2.96 (t, J= 6.8 Hz, 4H), 3.37(s. 6H), 3.51 (t, J = 6.8 
Hz, 4H), 4.18 (q, J = 7.0 Hz. 2H), 7.16 (s, 1H), 7.17 (t, J = 8.9 Hz, 
1H), 7.44 (br s, 1H), 7.56 (m, 1H), 7.90 (s, 1H> ;. 7.96 (dd, J = 2. 7. 6.8 
Hz, 1H), 8.66 (s, 1H). 



HO 




Ibv 



lbv mm 23%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 11H), 1.77 (m, 
2H). 2. 35 (m. 2H) , 2. 99 (m, 2H), 3.40-3.50 (m, 1H), 4.21 (q, J = 7. 0 Hz, 
2H), 4.58 (d, J = 4.3 Hz, 1H).7.17 (s. 1H). 7.43 (t. J = 9.2 Hz. 1H), 
7.84 U1H). 8.20 (dd, J = 2.7, 6. 8 Hz, 1H), 8.54 (s, 1H), 8.56 (s, 1H), 
9.83 (s, 1H). 
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< 2**09 1 o o > 




1bw 

lbw (HZ^ 50%): 1H NMR (270- MHz, CDC13) 5 ppm: 1.50 (s, 6H),1.52 (t, J = 
6.8 Hz, 3H). 1.88 (m. 2H), 2.37 (s, 3H), 2. 65 (m. 4H), 2.97 (m, 4H) , 
4.18 (q, J = 6.8 Hz, 2H), 7.15 (s, IB), 7.16 (t, J = 8.9 Hz, 1H), 7.56 
5 (m, 1H), 7.72 (br s, IB), 7.96 (dd, J = 2.7, 6.8 Hz, 1H), 8.01 (s, 1H), 
8.65 (s, 1H). 



<mmn o 1 > 




10 lbx 5956): 1H NMR (270 MHz, CDC 13) 6 ppm: 1.51 (s, 6H), 1.53 (t. J 

= 7.0 Hz, 3H), 2.49 (m, 4H), 2.58 (t. J = 6. 1 Hz, 2H). 2.99 (t, J = 6. 1 
Hz, 2H), 3.68 (m. 4H), 4. 20 (q, J = 7. 0 Hz, 2H), 7.17 (t, J = 8. 9 Hz, 
1H), 7.18 (s, 1H), 7.48 (br s, 1H), 7.54 (m, 1H), 7.92 (s,- 1H), 7.94 (dd, 
J = 2. 7, 6.8 Hz, 1H), 8.68 (s, 1H). 

15 

<m$&m \ o 2 > 
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lby (Jft¥ 76%): 1H NMR (270 MHz, CDC13) .6ppn>: 1.23 (t, J = 7, 0 Hz, 6H), 
1.50 (t, J = 7.0 Hz, 3H), 2.29 (s, 3H), 2.50-2.60 (br s, 4H), 2.89 (br s, 
4H), 3.57-3.82 (m, 8H) , 4.16 (q. J = 7. 0 Hz, 2H), 7.11 (s, 1H), 7. 15 (t, 
. J = 8. 9 Hz, 1H), 7.62 On, 1H), 7.99 (dd, J = 2.7, 6.8 Hz. 1H), 8.27 (s, 
5 . 1H), 8.30 (s, 1H), 8. 62 (s, 1H). 

1 0 3 > 



1bz 



lbz (IRS|5 64%): 1H NMR (270 MHz, CDC13) 5ppm: 1.14 (t, J.= 7.0 Hz, 3H), 
10 1.52 (s. 6H), 1.53 (t, J = 7. 0 Hz, 3H), 2.46 (q, J = 7. 0 Hz, 2H), 2.50- 
2. 60 (bx s, 4H), 2.88 (br s, 4H), 4.19 (q, J = 7. 0 Hz, 2H) . 7.14 (s, 1H). 
7.16(t, J = 8.9 Hz, 1H), 7.67 (m, 1H). 8.00 (dd, J = 2. 7, 6.5 Hz, 1H), 
8.17 (br s, 1H). 8.24 (s. 1H), 8. 64 (s, 1H) . 

15 <»J10 4> 



1baa 

lbaa (M 76%): 1H NMR (270 MHz, CDC13) & ppm: 1.49 (t, J = 7. 0 Hz, 3H) , 
1.51 (s, 6H), 2.10 (s, 3H).,2.74 (m, 4H), 3.53 (ro. 2H), 3.68 (m, 2H), 
4.14 (q, J = 7.0 Hz, 2H). 7.15 (s, 1H). 7. 16 (t, J = 8. 9 Hz, 1H), 7.58 (m. 
20 1H), 7. 92 (br s, 1H), 7.96 (dd, J = 2. 4, 6.5 Hz, 1H), 7.98 (s, 1H) , 8.66 
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(s, 1H). 



<mmmi os> 




1bab 



lbab mm 47%): 1H NMR (270 MHz, CDC 13) Spprat 1.14 (t, J '= 7. 0 Hz. 3H), 
1.50 (s, 6H), 1.52 (t,. j = 7.0 Hz, 3H), 2.68 (m, 2H). 2.75 (q, J = 7.0 



Hz, 2H). 3.13 (m, 2H), 3. 71 (s, 3H) . 4.19 (q, J = 7. 0 Hz, 2H) . 7. 16 (s, 
1H), 7. 16 (t, J = 8.9 Hz, 1H). 7.68 (ro, 1H). 7.79 (br s, 1H). 7.98 (dd, J 
= 2.7, 6.5 Hz, 1H), 8.10 (s, 1H), 8. 67 (s, 1H). 



lbac mm 8%): 1H NMR (270 MHz, CDC13) Sppm: 1.53 (t, J = 7. 0 Hz, 3H), 
2.30 (s, 3H), 2.49 (br s, 4H) , 2.64 (br s, 4H) , 2. 73 (m, 4H), 4.21 (q, J 
= 7.0 Hz, 2H), 7.16 (s, 1H), 7.l7(t. J = 8. 8 Hz, 1H), 7.54 (m, 1H), 7.58 
(br s, 1H), 7.95 (dd, J = 2.7, 6.5 Hz, 1H), 7.97 (s, 1H) , 8.65 (s. 1H). 

<3IJS«10 7> 



MeN 




1bac 
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MeC^SN^ 



lbad 65%): 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (t, J = 7. 0 Hz, 

3H), 1.47 (s, 6H), 2.83 (br s, 4H), 2.89 (s, 3H), 3.17 (br s, 4H), 4.22 
(q, J = 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.82 (m, 
5 1H), 8.20 (dd, J= 2.7, 6.8 Hz, 1H), 8.57 (s, 2H), 9.83 (s, 1H). 

<mmm 1 o s > 



lbae 39%): 1H NMR (270 MHz, DMSO-d6) 5 ppm: 1.44 (s, 6H),1.46 (t, 

10 J = 7.0 Hz, 3H), 2.50 (br s, 4H), 2.54 (t, J = 5. 9 Hz, 2H), 2.67 (t, J = 
5.9 Hz, 2H), 2.73 (br s, 4H), 4.21 (q, J = 7. 0 Hz, 2H), 7.18 (s, 1H), 
7.44 (t, J = 9. 1 Hz, 1H), 7.82 (m, 1H), 8.20 (dd, J = 2. 7, 6.8 Hz, 1H), 
8.57 (s, 2H), 9.84 (s, 1H). 

15 <mmm 1 o 9 > 




1bae 
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MaO' 



EtO' 



1baf 



lbaf 49%): 1H NMR (270 MHz, DMS0-d6) 6ppm:'1.45 (m, UH). 1. 89 (ra, 

2H), 2.40 <m, 2H). 2. 98 (ra, 2H), 3.16 (m, 1H), 3.23 (s, 3H), 4.22 (q, J 

= 7.0 Hz, 2H), 7.18 (s, 1H), 7.44 (t, J = 9. 2 Hz, 1H), 7.83 (a, 1H), 

8.20 (dd, J = 2.7, 6.8 Hz, 1H), 8.55(s, .1H), 8.56 (s, 1H), 9.83 (s. 1H> ? 

<mmmi 1 o > 



lbag (HZ^ 64%): 1H NMR (270 MHz, DMS0-d6) 6 ppo: 0.97 (t, J = 7.0 Hz, 
6H), 1.42 (t, J = 7.0 Hz. 3H). 1.71 (m. 4H). 2.15 (s, 3H) , 2.35 (br s, 
4H), 2.69 (br s, 4H),4.21 (q, J = 7. 0 Hz, 2H), 7. 17 (s, 1H), 7.44 (t, J 
= 9.2 Hz, 1H), 7.81 On, 1H), 8.17 (dd, J = 2. 7, 6.8 Hz, 1H), 8.54 (s, 
1H), 8.55 (s, 1H), 9.87 (s, 1H). 

<mm^\ 1 1 1 > 




1bag 
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lbah (« 29%)'- 1H NMR (270 MHz. DMS0-d6) 5 ppmt 1.43 (s, 6H), 1.45 (t, 
J = 7. 0 Hz, 3H), 2.42 -2.52 (m, 4H), 2.44 (t, J = 5.8 Hz, 2H), 2.71 (br 
s, 4H), 3.22 (s, 3H), 3.41 (t, J = 5. 8 Hz, 2H),4.21 (q, J = 7. 0 Hz, 2H), 
7.17 (s, 1H). 7.44 (t, J = 8.9 Hz, 1H), 7.83 (m, 1H), 8. 20 (dd, J = 2. 7, 
7.0 Hz, 1H), 8.56 (s, 1H), 8.57 (s, 1H), 9.84 (s, 1H). 

<£-J&0ll 1 8 > bV * $i/7.}Vi& Vgfc 7 - ai h^V-4- [3- (3 - k K 

(6f) 

4-^PP-7-il<^->-6-*t^!l^ =z*T* (400 mg, 1. 50 
mmol) \Z.j y? us</-jU (10 mL) - *>9 o P ^ 9 ^ (2 fflL) S:* U&a* 
4-(3-7U7x=^) "2-^ 7 fls-Tf-7 7 * (290 mg, 1.65 

mmol) £Afl;lfc 0 -mm*&^*-ty (60'mL) WiiitfwW'f Vy 

(10 o.L)-^oo^^ (2 mL) £flnx.fc3L (30 mL) 

&#o< D^TU Tk^T 15 £f£«*l8Su i&ffTSU&U 

& {7:i|.3f«>-4-[3- (3- t FB*f-3- >fA'-l-^f-^) 7*=^V 
y ^ . 6 _ df.-^-y y (547 mg, 83%) &JtfeII)fr£ U""C#fc„ 

-<7?^*7VVft: (513 mg, 1.16 mmol) * * J (5 ml) Kl»#U 28%T V 
^~T* (1 mL) ZMz-mU-em^-tt* * (10 mD *L 30 
^£it©U *ffTW*U 7-*h*V-4-C3- (3-t KP*^-S-/fA- 
- yl/) 7 x=yU7 >; / ] / !) y - 6 - twv (392 mg. 93%) £*S=&@ 
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EtO 



HO. 




.OH 



1H NMR (270 MHz, DMS0-d6) 5 ppra:- 1.4.4 (t, J = 7. 0. Hz, 3H), 1.48 (s, 6H), 
4.24 (q. J = 7.0 Hz, 2H). 5.51 (s, 1H), 7.08 (d, J =7.8 Hz, 1H), 7.18 (s, 
1H). 7.34 (t, J = 8.0 Hz, 1H), 7.80 (s, 1H), 7.88 (d, J = 8. 4 Hz, 1H), 
7.99 (s, 1H), 8.47 (s, 1H), 9. 37 .(s, 1H), 9.56 (br s, 1H). 



6f: 1H NMR (270 MHz, DMS0-d6) 5 ppm-' 1.46 (t. J = 7. 0 Hz, 3H), 1.48 (s, 
6H), 4.41 (q, J = 7.0 Hz, 2H) , 7.35 (d, J =7.6 Hz, 1H), 7.46 (s, 1H), 
7.51 (t, J = 8. 0 Hz, 1H), 7.69 (d, J = 8. 1 Hz, 1H). 7.76 (s, 1H), 8.88 
(s, 1H), 8.96 (s, 1H), 11. 19 (br s, 1H). 

<Hl6#ll 1 2 > 

it-sm 6f tik&m 4c zm^nmms s tw\m^m^m^\ a^yy 

WZ'&tc (Um 76%) D r^^yy^ft (565 mg, L05 mmol) *3«fctf7kg$Hfc 
ti y !>A (299 rag, 5.33 mmol) (D h^^mmW. (21 mL) £ ZQKlX 1 B#P^, 

tbtlZmft*^ & £ "Jf^JIU ' ft&m lbai (162 mg, 32%) £t#fc 0 
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1bal 

lbai : 1H NMR (270 MHz, DMS0-d6) 5 ppra: 1.40-1.50 (m, 9H), 2.56 (br s, 
4H), 2.77 (br s, 4H). 3.72 (s, 2fl). 4.20 (s, 1H), 4. 21 (q, J = 7. 0 Hz. 
5 2H), 7.17 (s, 1H), 7.22 (d, J = 7. 8 Hz, 1H), 7.40 (t, J =8.0 Hz, 1H), 
7.92 (d, J = 8.1 Hz, 1H), 8.07 (m, 1H), 8. 56 Cs, 1H) , . 8. 60 (s, 1H) , 9-78 
(br s, 1H). . 

<MMM 113~117> 

io h v yv— vfc 6f t$£vm*<D{k&® 4 mmm 1 1 2iW^-e 

{t^m lbaj ~lban Lfc. fc-£!fe©*g5i t h A-r- 9 Sr^T^ia 

-To • 

<mm\ \ i a> 




1ba] 



15 lbaj : 1H NMR (300 MHz, DMS0-d6) 5 ppm: 1.44, (s, 6H), 1.45 (t, J =7.1 Hz, 
3H), 2.71 (m. 4H), 3.65 (m, 4H), 4.21 (s, 1H), 4. 22. (q, J = 7. 1 Hz, 2H) , 
7.18 (s, 1H), 7.22 (d. 1H), 7.40 (t, J = 8. 1 Hz, 1H), 7.90 (d. 1H), 8.07 
(s, 1H), 8.57 (s, 1H), 8.60 (s, 1H), .9.79 (s, 1H). 
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1bak 



lbak : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.40 (t, J = 7. 0 Hz, 3H), 1.53 
(s, 6H), 2.01 (s, 3H), 2.81 (br s, 4H), 3.55 (br s, 4H), 4.21 (d, J = 
7.0 Hz, 2H), 4.21 (s, J = 7. 0 Hz, 1H), 7.19 (s, 1H), 7.24 (d, J = 7. 8 Hz, 
1H), 7.41 (t, J = 7,9 Hz, 1H), 7. 91 (d, J = 8. 6 Hz, 1H), 8.06 (s, 1H), 
8.60 (s, 1H), 8.67 (s, 1H), 9.91 (br s, 1H). 



<mMmi 1 5 > 




1baf 



lbal : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.42 (t, J = 6.8 Hz, 3H), 1.49 
(s, 6H), 1.52-1.90 (m, 6H), 2.11 (s, 3H), 2.37 (s, 3H), 2.77 (br d, J = 
U. 1 Hz, 2H), 2.95 (s, 1H), 4.21 (s, 1H), 4. 22 (q, 2H), 7.17 (s, 1H), 
7.21 (d, J = 7.8 Hz, 1H), 7.40 (t, J = 8.0 Hz, 1H), 7.91 (d, J = 8.4 Hz, 
1H), 8.07 (br s, 1H), 8.56 (s, 2H), 9.78 (br s, 1H). 

<H5fcMl l 6 > 
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1bam 



lbam : 1H NMR (300 MHz, DMS0-d6) 8 ppm: 1.52 (s, 6H), 1.52 (t, J = 7.0 
Hz, 3H), 2.31 (s, 3H), 2.55 (br s, 4H), 2. 87 (br s, 4H), 3.09 (s, 1H), 
4.19 (q, J = 7.0 Hz, 2H), 7.15 (s, 1H), 7.28 (d, 1H), 7.28 (d, 1H), 7.36 
(t, 1H), 7.80 (d, 1H), 7.91 (br s, 1H), 7.96 (s, 1H), 8.12 (s, 1H), 8.66 
5 (s, 1H). 

<mmmi n> 



lban : 1H NMR (270 MHz, DMS0-d6) 5 ppm: 1.44 (m, 9H), 2.15 (s, 6H), 
2.25-2.40 (m, 5H), 2.62 (t, J = 7. 2 Hz, 2H), 4.21 (s, 1H), 4.22 (q, 2H), 
10 7.17 (s, 1H), 7. 22 (d, J = 7. 6 Hz, 1H), 7.40 (t, J = 8. 0 Hz, 1H), 7.92 
(d, J = 8.4 Hz, 1H), 8.08 (s, 1H), 8.56 (s, 1H), 8.60 (s, 1H), 9.79 (br 
s, 1H). 

<Hig$jl 1 8~1 3 0 > 

15 fmms 6 hmmLttfe^ttfo-tzTs.;®. 2 xv&j&htc 
<mmmi 1 8 > 




EtO" 



N 



1ban 
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lcm: Jfc4* 57%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.33 (m, 1H), 1.63 (m, 
7H), 2.00 (m, 2H), 2.21 (s, 3H), 2.44 (br s, 4H), 2.71 (br s, 4H), 3.10 
(s, 3H), 7.46 (t, J = 9.2 Hz, 1H), 7.79 (m, 1H) , 7.83(s, 1H), 8.12 (dd, 
J =2.7, 6.8 Hz, 1H), 8.39 (s, 1H), 8.60 (s, 1H), 10.06 (s, 1H). 



1 9 > 



Me 2 N 




lcn: J|X^ 62%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.44 (s, 6H), 2.30 (s, 

3H), 2.38 (s, 6H), 2.61(t, J = 6. 3 Hz, 2H). 2.83 (t, J = 6. 3 Hz, 2H), 

2.99 (s, 3H), 7.45 (t, J = 9.2 Hz, 1H), 7.77 (s, 1H) , 7.79(m, 1H), 8.11 

(dd, J = 2.7, 7.0 Hz, 1H), 8.27 (s, 1H), 8.54 (s, 1H), 9.97 (s, 1H). 




OEt OEt 



lco: ft* 41%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.13 (t, J = 7.0 Hz, 6H), 
2.17 (s, 3H), 2.39 (br s, 4H), 2. 75 (br s, 4H), 3.08 (s, 3H), 3.52 (q, J 
= 7.0 Hz, 4H), 3.67 (m, 4H), 7.45 (t, J = 9. 2 Hz, 1H), 7.78 (m, 1H), 
7.82 (s, 1H), 8.11 (dd, J = 2.7, 7.0 Hz, 1H). 8.40 (s, 1H). 8.59 (s, 1H), 
10.07 (s, 1H). 
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<mmmi 2 1 > 




lcp: JtZ^ 56%; 1H NMR (270MHz, DMS0-d6) 5 ppm: 1.45 (s, 6H), 2.34 (s, 
3H), 2.71(t, J = 6.3 Hz, 2H), 3. 12 (s, 3H), 3.26 (s, 3H), 3.43 (t, J = 
5 6.3 Hz, 2H), 7.47 (t, J = 9. 1 Hz, 1H), 7.81 (m, 1H) , 7.84(s, 1H), 8.13 
(dd, J = 2.6, 6.9 Hz, 1H), 8.45 (s, 1H), 8. 62 (s, 1H), 10.08 (s, 1H). 

<nmmi 2 2 > 



10 Icq: J&qs 63%; 1H NMR (270MHz, DMS0-d6) 5ppn>: 1.48 (s, 6H), 2.78 (br s, 
4H), 2.87 (s, 3H), 3.10 (s, 3H), 3.15 (br s, 4H), 7.46 (t, J = 9. 2 Hz, 
1H), 7.79 (m, 1H) , 7.87(s, 1H), 8.12 (dd, J = 2. 4, 7.0 Hz, 1H), 8.45 (s. 




1H), 8.61 (s, 1H), 9.57 (br s, 1H), 10.09 (s, 1H). 



15 <IM 1 2 3 > 




ci 
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lcr: Jfc* 55%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 0.93 (t, J = 7. 3 Hz, 6H), 

1.74 (m, 4H), 2.19 (s, 3H), 2. 41 (br s, 4H), 2.68(br s, 4H), 3.08 (s, 

3H), 7.45 (t, J = 9.2 Hz, 1H), 7.77 (m, 1H) , 7.81(s, 1H), 8.10 (dd, J = 
5 2.4, 7.0 Hz, 1H), 8.37 (s, 1H), 8.58 (s, 1H), 10.04 (s, 1H). 



10 lcs: Jfcifs 49% ; 1H NMR (270MHz, DMS0~d6) 8 ppm: 1.42 (m, 2H), 1.46 (s, 

6H), 1.89 (m, 2H), 2.37 (m, 2H), 2.97(m, 2H), 3.10 (s, 3H), 3.22(s, 3H), 

3.00-4.00 (m, 1H), 7.46 (t, J = 9. 2 Hz, 1H), 7.79 (m, 1H) , 7.83(s, 1H), 

8.11 (dd, J = 2.7, 7.0 Hz, 1H), 8.44 (s, 1H), 8.61 (s, 1H), 10.08 (s, 
1H). 

15 

<mmm 1 2 5 > 



let: W 34%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1.47 (s, 6H), 1.99 (s, 
3H), 2.61 (br s, 2H), 2.68 (br s, 2H), 3.09(s, 3H), 3.44 (br s, 4H), 
7.45 (t, J = 9. 2 Hz, 1H), 7.78 (m, 1H) , 7.84(s, 1H), 8.11 (dd, J = 2. 7, 




ft 




•7.0 Hz, 1H), 8.44 (s, 1H), 8.60 (s, 1H), 10.08 (s, 1H). 
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<mMmi 2 6> 




leu: 69%; 1H NMR (270MHz, DMS0-d6) 5ppn>: 1.06 (t, J = 7.0 Hz, 3H), 

5 1.47 (s, 6H), 2.50 (m, 2H), 2.75 (q, J = 7.0 Hz, 2H), 2.98 (t, J = 7.0 
Hz, 2H), 3.11 (s, 3H), 3.59(s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.80 (m, 
1H) , 7.83(s, 1H), 8.13 (dd, J = 2. 7, 7.0 Hz. 1H), 8.45 (s, 1H), 8.62 (s, 
1H), 9.52 (br s, 1H), 10. 09 (s, 1H). 

10 <mM¥\l 2 7> 



lev: 53ft; 1H NMR (270MHz, DMS0-d6) 5 ppra: 1.46 (s, 6H), 2.50 (br s, 

6H), 2. 69 (br s, 4H), 3.11 (s, 3H), 3. 23 (s, 3H), 3. 43 (m, 2H), 7.47 (t, 
J = 9.2 Hz, 1H), 7.80 (m, 1H) , 7.84(s, 1H), 8.13 (dd, J = 2.4, 6.8 Hz, 
15 1H), 8.44 (s, 1H), 8.62 (s, 1H), 10.08 (s, 1H). 

< £16091 2 8 > 



F 




20 
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lew: iRSj* 48% ; 1H NMR (270MHz, DMSO-d6) 6 ppm: 1.47 (s, 6H), 2.50-2.58 
(m, 6H), 2.65-2.70 (m, 6H), 3.12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.81 
5 (m, 1H) , 7.84(s, 1H), 8.14 (dd, J = 2. 7, 7.0 Hz, 1H), 8.47 (s, 1H), 
8.62 (s, 1H), 9,59 (br s, 1H),10. 10 (s, 1H). 



<mmmi 2 9 > 




10 lex: $LI& 45%; 1H NMR (270MHz, DMS0-d6) 8 ppm: 1. 48 (s, 6H), 1.74 (br s, 
4H), 2.76 (br s, 4H), 3. 12 (s, 3H), 7.47 (t, J = 9. 2 Hz, 1H), 7.79 (m, 
1H) , 7.84(s, 1H), 8.13 (dd, J= 2.4, 7.0 Hz, 1H), 8.45 (s, 1H), 8.62 (s, 
1H), 10.09 (s, 1H). 

15 <H3&$|13 0> 
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Icy: 42%; 1H NMR (270MHz, DMSO-d6) 5 ppm: 1.48 (s, 6H). 2.36 (s, 

3H), 2.68 (t, J = 6.4 Hz, 2H), 2.82 (t, J = 6. 4 Hz. 2H). 3.12 (s. 3H), 
7.47 (t, J = 9.0 Hz, 1H), 7.81 On. 1H) . 7.88(s, 1H), 8.13 (dd. J = 2.4, 
7.0 Hz, 1H), 8.46 (s, 1H), 8.62 (s, 1H), 9.57 (s, 1H), 10.09 (s, 1H). 



<3dfe#Jl3 1> 

HWJ7 N 4 -(3 - n - 4 - 7/Vtn7x=;v) - 6, - [3 - t 

- 3 - (4 - * fVV " 1-- ?-<7 >J~/l>) - 1 - /f = /H-4,7-^t/yy^7 ^ V 

(2a») zR^mmmi tnm^mx^m la'^g&Lfc;, &£j»&3 b 

•' ^20%) o 

1a' 

la': 1H NMR (300MHz, DMSO-d6) 5 ppm: 1. 48 (s, 6H), 1. 99 - (s, 3H). 2.15 

(br s, 4H), 2.68 (br s, 4H), 5.88 (d, J =10. 4 Hz, 1H), 6:36 (d, J = 17. 1 

15 Hz, 1H), 6.61 (dd, J =10.4, 17.1 Hz, 1H). 7.46 (t, J = 9.1 Hz, 1H), 7.84 

(m, 1H), 8.20 (dd, J = 2.5, 6. 8 Hz, 1H), 8.32 (s, 1H). 8.61 (s, 1H). 
8.67 (si 1H), 9.38 (s, 1H), 9.99 (s, 1H). 



20 



<Mmmis2> 

Vv&jftLfc 4ao (1ft* 60%) t I^*^»^*B7»^)" 
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4ao 

4ao: W 60%; l H NMR (270MHz, CDC1 3 ) Sppm: 1.60-1.71 (m, 2H), 1.87-1.93 
(m, 2H), 2.29 (s, 3H), 2.40 (s, 1H), 2.49 (br s, 4H), 2.67 (br s, 4H), 
3.64-3.74 (m, 2H), 3.90-3.96 (m, 2H). 



MeN . 




^ — N 



2 ao 



2ao: Ifci^ 'H NMR (270MHz, DMSO-ds) 5 ppm: 1.53-1.65 (m, 2H), 

2.04-2.12 (m, 2H), 2.15 (s, 3H), 2.37(br s, 4H), 2.64 (br s, 4H), 3.60 
(m, 2H), 3.88 (m, 2H) , 5.53 (s, 2H), 7.41 (t, J = 9. 2 Hz, 1H), 7.53(s, 
1H), 7.70 (s, 1H), 7.81 (m, 1H), 8.20 (del, J =6. 8, 2. 7 Hz, 1H), 8.39 (s, 
1H), 9.64 (s, 1H). 



MeN 




lao: 31%; l HNMR (270MHz, DMSO-d,,) 5 ppm: 1.55 (m, 2H), 2.01 (m, 2H), 

2.15 (s, 3H), 2.36 (br s, 4H), 2.63 (br s, 4H), 3.61 Cm, 2H), 3.84 (m, 

2H), 5.84 (d, J = 10.0 Hz, 1H), 6.32 (d. J = 17. 0 Hz, 1H), 6.55 (dd, J = 

17.0, 10.0 Hz, 1H) , 7.46 (t, J = 9. 2 Hz, 1H), 7.85 (m, 1H), 7.90 (s, 

1H), 8.20 (br d, J = 6.8 Hz, IH) , 8.64 (s, 1H), 8.65 (s, 1H), 9.96 (s, 
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1H), 10.00 (s, 1H). 

<nt&mi3 3> 

5<Djj&-C®bfttLT* Kft lz (300 mg, 1.46 mmol) 

5 O^^DP^^^M (4.5 mL) $r O'C -S'C^^iP^, b !) 7/1^ a fffcg£ 

(TFA) (4.5 mL) SrflD^tfc, 1.5 MS^^fclv ^ffT^^© 

*tfc 0 ig&U S Wt-rS^-a-tl. lap • 
nTFA (50 mg) £#fc 0 




10 lap - nTFA : l H NMK (270MHz, DMS0-d 6 ) 5 ppm: 1.46 (s, 6H), 2.86 (br s, 
•. 4H), 3.14 (br s. 4H),. 5.87 (d, J = 10. 0. Hz, 1H), 6.34 (d, J = 17.0 Hz, 
1H), 6.58 (dd, J = 17.0, 10.0 Hz, . 1H) . 7.50 (t, J = 9. 2 Hz, 1H), 7.77 
(in. 1H), 7.92(s, 1H). 8.11 (m. 1H), 8. 57 (br s, 2H). 8.75 (s, 1H), 8.77 
(s, 1H), 10.01 (s, IH), 10.53 (br s, 1H). 

15 

<mmmi3 4> 

4- (4-^^-1-f^^^^^) -4-2f" ^ry-@S@e (0.69g, 10, 0 mmol) , N-* ? 
;vyn/</V^/VT^-y (2.00g, 10.0 mmol), EDC (2. 88 g. 15. 0 mmol) , h 
V^jVT*^ (2.1 mL, 15.0 mmol) ODMFlt (30 mL) %^m.X'- 
20 Lfc 0 K/^^l-TK (40 mL) 9 S9 n a * 9 > (40 mL x 3 ) T-tt. 

ttibfco ttffif&SrfiWTk, &fn&&zkTi5fc#> fl£ffT.^8tU =f/v-4- (4- 

< *fvv-l-fc*'<7^-/l') -4-^-^f-y-iV- (2-/a ;i/7 5.F .(W 
<PDMF*g$ (10. OOg) £r#fc 0 
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4aq ODMFMi 7-/a^-(3-^ n B-4-7^t o 7x=;V)-4, 6- 



MeN 




laq.:l&^ 7%; 'H NMR (300MHz, 354K, DMS0-d 6 ) 5 ppm: 2.18 (s, 3H), 2.27 (m, 
4H), 2.60(m, 4H). 3.02 (s, 3H), 3.44 (m, 4H), 4.48 (s, 2H), 5.80 (dd. J 
= 10.1, 1.5 Hz, 1H), 6.33 (dd, J = 16.8, 1.5 Hz, 1H), 6.60 (m, 1H), 
7.38 (t, J = 9.2 Hz, 1H), 7. 82 (m, 1H), 7.86 (s, 1H), 8.12 (m, 1H). 8.57 
(s, 1H), 8.78 (s, 1H), 9.55 (br s, 1H), 9.82 (br s. 1H) ; 
LC-MS: m/z = 592 (M + +1). 

<^3S^J1 3 5> 

4- - i - tr^y _i?v*A'**w— £fc wt^^^^^wft 

b9C5?s^r§yt*V^Lfc 4ar (JR* 97%) £ 7-^p^tV 1 -(3-^p 
B-4-7^a7x=^)-4,6-WJ^r5ySrfflV\ ^JS^.3-1) £P1 
#/i.^«fe*ff 5 ^ 2ar (R = H) ##e>*lfc. wJX&7fc#T, i??VU*9y* 
V 1 ^M<Di? - tert - "fl-fls ^fD^^'y^— h (Boc 2 0) t 30 #MRJi£&* 

A* HiTttSlMfc-S* 2ar (R = Boc'. il^HX 
S|t 85%) £#fc„ w^ft^ 2ar (R = Boc) Sr^JS^J 3-2) O^iST* lar'K 
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Boc 



4ar 

4ar: ; l H NMR (300MHz, CDC1 3 ) 5ppn>: 1.06 (t, J = 7. 2 Hz, 6H), 

1.44 (s, 9H), 1.44-1.69 (m, 2H), 1.80-2.00 (m, 2H), 2. 32 . (s, 1H), 2.67 
(q, J= 7.2 Hz, 4H), 2.96-3.19 (m, 2H), 3.77-4.09 (m, 2H). 




2ar (R = Boc): ifcs£ 85%; l H NMR (300MHz, CDC1 3 ) 5ppm: 1.12 (t, J= 7.1 Hz, 
6H), 1.47. (s, 9H), 1.65-1.81 (m, 2H), 1.91-2.11 (ra, 2H), 2.78 (q, J = 
7.1 Hz, 4H), 3.07-3.27 (m, 2H). 3.83-4.09 (m, 2H), 4.47 (br s. 2H). 6.98 
(s, 1H), 7.15 (t, J = 8. 7 Hz, 1H), 7.24 (br s, 1H), 7.54 (m. 1H). 7.86 
(s, 1H), 7. 93 (dd, J = 2. 5, 6. 4 Hz, 1H), 8.58 (s, 1H). 




Boc iar" 



lar': IR^ 63%; 'H NMR (300MHz. CDC1 3 ) 6 ppm: 1.04 (br t, 6H) , 1.41 (s, 
9H), 1. 52 (m. 2H), 2.02 (br d, J = 12.3 Hz, 2H), 2.71 (br q, 4H). 3.12 
On, 2H), 3.82 (br d, J = 10. 0 Hz, 2H), 5.82 (d, J = 10. 2 Hz. 1H), 6.31 
(d, J = 16.9 Hz, 1H). 6.51 (dd, 10.2, 16.9 Hz, 1H). 7.45 (t. J = 9.1 Hz. 
1H), 7.84 (mi 1H), 8. 19 (dd, J = 2. 6, 6. 8 Hz, 1H), 8.61 (s, 1H), 8. 64 (s, 
1H), 9.98 (br s, 2H). 
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lar • nTFA: Jfcsp 76% (n = 3 t LX); l H NMR (300MHz, DMSO-cO Sppm: 1.29 
(br s, 6H), 2. 03-2.24 (in, 2H), 3.05-3.65 (m. 10H), 5.90 (d, J = 10. 0 Hz. 
1H), 6.38 (d, J = 17.0 Hz, 1H), 6. 56 (dd, J = 10.0, 17. 0 .Hz, 1H), 7.49 
5 (t, J = 9.1 Hz, 1H). 7.80 (m, 1H), 8.16 (dd, J = 2. 3, 7.0 Hz, 1H), 8.19 
(s, 1H), 8.66-9.02 (a, 2H), 8.70 (s, 1H) , 8.74 (s, 1H), .10.34 (s, 2H). 

<S5*«.l 3 6 > 

10 ?J»:££T, fctf^i&TR&StfTfc&ftSflS-a-fcl 4cz 7-^n^^-(3- 

tiJjmx-fc&yo i-{3-[6-7 ? / -4-. (3-^ n a 7 x=^7 $ ; ) -7- 

(2cz) &*tfc(ifc^ 73%) B fl$<fr4to 2cz &^li£0iJ6 6 £ R«ft#&TKf&$rfrV^ 

JS^ 3 mM;<D 2N TkBfe-ftSf- h y ? ' A*»*t?*«B.-2 fl*M*!fc3Lfc&» ^fPi - ^ tit 
Lfc. £/*4fo*»®U h~ h V frX-Mfch. it^ta lcz 

LT#fc OK* 67*) „ 

4cz 

20 4cz: HX* 78%; l H NMR (300MHz, CDC1 3 ) 5 ppm: 1.25 (t, J = 7. 1 Hz, 3H), 
1.65-1.87 On, 2H), 1.87-2.06 (m, 2H) , 2.02-2.37 (m, 4H), 2.86 (m. 2H), 

3.30 (d, J = 2.3 Hz, 2H), 4.13 (q, J = 7. 1 Hz, 2H). 
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2cz 

2cz: HX^73%, 



icz 

lcz: l H NMR (300MHz, DMS0-d 6 ) 5 ppm: 1.46-1.67 (jd, 2H). 1.76-1.91 (m, 2H), 
2.16-2.39 (m, 3H), 2.80-2.94 (m, 2H), 3. 08 (s, 3H), 3.75 (s, 2H), 7.46 
(t, J = 9. 1 Hz, 1H), 7. 72-7.83 (m, 1H), 7.85 (s, 1H), 8.11 (hr d, J = 
6.9 Hz, 1H), 8.35 (br s, 1H), 8.58 (s. 1H), 10.02 (br s, 1H). 

<HJS#U3 7> 

3-t Y**szfv t°>k 7-yn*-iV < -(3-^nD-4-7/Vtn7i-;l')-4,6-^t 
H!!;) !^^*^!!!) Kfctt^l)- 3 Vit&<8> lcaa -Sr^Lfc,, 

1caa 

lcaa: 10%; -H NMR (300MHz, CDC1 3 ) 5. ppm: 2.38-2.41 (m, 4H) , 2.89 

(t, J = 6.9 Hz. 2H) . 3.38 (t, J = 7. 2 Hz, 2H), 3.50 (s, 3H). 3.61-3.68 

(m, 4H). 4.44 (s. 2H), 7.20 (t, / = 9. 0 Hz. IH), 7. 52-7. 56 (m, 2H), 
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7.92-7.95 (m, 2H), 8.05 (s, 1H), 8.07 (s, 1H), 8.73 (s, 1H). 

<mmn3 8> 

5 \t^m 2t (nmrnzo) fcusseyiia^o^jfe [r^y./Hftoftfraic 4- 

(4-^/nfc y / ) -2-zf*3-;4 v V ryv \z. £ v. las Lfc. 



10 las: JR^ 17%; l H NMR (300MHz, DMS0-d«) 5 ppm: 1.47 (br s, 8H), L 72 

(br s, 6H), 2.11 (br s, 4H). 2.72 (br s. 6H), 7.45 (t, J = 9. 0 Hz, 1H), 

7.81-7.85 (m, 2H), 8.18 (d, / = 5. 1 Hz, 1H), 8.58 (s, 1H>, 8.61 (s, 1H), 
9.62 (s, 1H), 9.96 (s, 1H). 

is <&mmi *&w<D^ais>*i--i2m%mv>wm> 

(1) EGFRf p^^t- wmftm 
(#&) t bM¥-±&&&%<o A431 $bj» (Mitx^toffim^mftm m 

%mi&%m± *S ? - £ £ 9&#f$M§!l£frfc EGF gW£/8.V\ 

Linda J. Pike PjOfP'^^t- if ?S #1 S # & (Proceedings of the 
20 National Academy of Science of the U.S.A. , 1982, 79, 1433) LTtT 

• A431 M£^fl&J/£ifc*if (FBS) 1 0 % *Vv-< y ^ - ^/vigife 

(DMEM) ^^3 710, 5%W^TT^#U, ::<D«£lO mM 
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N-2-/N-T KD^rv'xf;V^7^/ - N' - 2 - VX/V^yg? (Hep 
e s) jggfft (pH 7. 4), 0. 2 5 Mt^P-^, 0. 1 mM EDT 
ASr-g-tfM^-e^^^- h«L 3 0 0 OG-C5#|ffljS'fr#ll!U Xfc^CJb 
i?:1 00 ( 0 0 OGT-3 Qfrmkfo&Utft^AA 3 lttW^, Ztl 

±15© A 4 3 lMB&mWift (10^15 m gj, 30 mM He p e s ^ffi 
& ( P H 7. 7), 2 mM MnCl a< 100 fiM Na 3 V0 4 . *J£tfv? 
^fyV^;^^^H (DMSO) (C«j)|Ufc-ttttVl9tOS£ttffi (MS 1% 
DMSO) 100 ngOEGF^JBifct, ^SgTy^tfyv'yi 
10 I (Asp-Arg-Val-Tyr-Ile-His-Pro-Phe) 5 0 ^ g , Tf/^H^I! (y- 
32 P -«fifefl£3 7KBq£-£tf) f^£l 0 MMSrAD^TKJ^SrWfebfc. n 

SJSliTkfKlT 3 0#WfTV\ 10 mg/mLW7/^r/'l;6MLi2 
0% MJ ^QP|lfi2 5 m LJP*.T£JS«:f?iLU *©****PU13 QftMU 
15 UfCo 

0 0 0G-C2#^5SiL>Lfc&, ±fjf£ 4 0 n LV>7 V '✓/LT P 8 1 
LT5t#1--5^^S:4lEli^'9 3Sbfc^'<-^-- ; Sr^l3 fflU KflcWf-V-S/a 

h fc«!lj£U -eti^HB, C£Lfc„ 

10 0- {(A-C) / (B-C)} x l 0 0 

25 £) ^IttlUc. 
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lbm 
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let 


2. 1 


lbn 


3.5 


leu 


5.5 


lbo 


2.2 


lev 


1.8 


lbp 


2. 1 
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(2) HER 2 ^•PS'l'*'*-— -tfRMFflUfl 

JSttflS Lfc^H. c-er6B2 -CJgSHEjfeLfc NIH3T3 ^ * *$tf&#*fflfl$1* Ofctt* 

JS£:1B1\ Cl<DftBJiS#tfi 10%FBS DMEM/F12 (E*T complete 

10 medium) iz£ V 37t, 5%C0 2 , 9594 Air CX plastic dish Lfc„ 
complete medium ClILfc A4 jSWIS 1 2 £ x;V/l'- h \Z 3xl0 5 /well 
ffftiZ^, confluent Kftofc*IJfi«r<fc**i: i t-Kl 2 *M 37^-?^ Ljfc 0 
#BJ$£ PBS X'iPSc#bfc^ lysis buffer (60 mM Tris (pH6. 8), 2% SDS, 
10% Glycerol, 5% beta-mercaptoethanol, 0.001% bromophenol blue) Id #1$ 
15 KB^ttttai^fct©*: whole cell ly.sate t 'LT Western blot 

25 /xg whole cell lysate & 7.5% SDS-;K V 7 # V >VT 5 

ftSc»Kl*»*JfclS PVDF ttli(g^Lfc, m& Blocking L7i&> 0.1% Tween20 

20 • incubate U ZfcfC HRP aHBffi-v 2 fcffift-C&Sl LfCa RSrrtl^JWfeWJS 
tftIL chemi luminescence fcA-S / C C D fl * 7 trtSJ^ Lfg^S^&fcliatS 
Lfc„ Densitometer KtSlftU 

. 127 



WO 02/066445 PCT/JP02/01575 



5 S12 



Compounds 


% of control at 0.1 fl M 


% of control at 1 fl, M 
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(3) in vitro ffiMMt%m&mttm 



ymffimmctt-rz>i%m&m&%in xtt m^n^tc 0 ptv^feii 

UT<DmyX~3bZ a 10%FBS SsiP RPMI1640 Jgifet;:®}!! U7t*fflfl&& 9 6 r>^/U 
10 -fly-hiZ. 5, 000/100^/1 well *#Ctf D ID^fC^S: 3 ^Jt"C 1 0 0 /x 
M^fjO. 0 4^M*t8SII^lRLlt» lOO/zl/well ££Ctf 0 ffi 

-^©^2 5 uM(D Phenazine nethosulf ate 5r^D Lfc 1 mg/ml CD XTT i*t|g 
(SIGMA thSi) 5 0 ^I/well flP&T £ £ (Cft 4 R$f|Q 3 7 t>-?#*"L&»BilS 
15 5rife^«M-eOD4 9 O nm&Jfc&JgfiLfc 

(4) in vivoftj|tf$£: 

20 Balb/c K-e£* (Balb/cAJcl-nu ^r>*. .B^UT^U AW 5 

«❖) ©M&TKP B Sfc!R»Utfc h&£&#*fBJ& A431. £ 5x106/100 /z 
1 SMftu 7 PltWlTMiO¥^*Si55ilff lOOmm 3 iftofcftjS 
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of control- (*?Btta#©*ttB 1) / (M 

^(35*^ B ©ftaMMMiflM 1 - 1 ) xlOO 

mm) 

<k&V0 1 a, -ffc^l f 2Ts0H 
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a 1 4 A431 fitf tC*fi-Sft:*SSS* ; 



3£#J . 


& -5- S 
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it&m if 
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10 


1. 09 
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it & w 

la • 2Ts0H 
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41.0 



(5) SEHMttWR 



la *3 i n 1A 2000-508657 -gr^» 2 4 tt«fl2^*') 

TA100, TA98, TA2637 *5 
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fcUffiUfc, €-fb^Sr so ({b£^ iAicov^tt78. i) ~5ooo^ g//^ 

h<73ffl#$SIST-7 y hfffi^S 9m i x C^T^Tj^lTFT 37^, 20 
a p»-OJiaP*»»U>5C*»ofc. fc<&4& 1A J*, TA98 *5«fctf TA2637 



20 



15 1A 



*W«r±, B*-CW«*Hfc»R_2 0 0 1-4 5 8 2 7fc*ilf#i2 0 0 1- 
3 5 3 5 2 5£g$i U-Cfc^^nbro^fi*?^^*^^^^^ 6 ^^^ 
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10 



15 



20 



( 1 ) T13-j&5£ ( I ) 



j3-(R 1 )n 

r2 YY^n ( i ) 

G 5 T^.=i^v'S/-S(0) f R. 13 0£4Vf «:0~2£>M£r^U R 13 {±C l 
r-C 8 T^4^»*a-f.), "NR U R 1S (5£<f, R 1 4 & £tf R^te^fteft 
$&S£LT7K3Si^^, C l -C,7/i'*A'S, C 1 '-C 6 TA'*y-i , /uSXIlC 1 - 

R\ R 3 OV>-ftt^-^tt, 

r z7 so 2 nh- asf. R a7 tt*/i/*y ;&~<?m&ztiT^xt> x^c t ~c 

S 7;^/H&it.), (R 28 S0 2 ) ,N- (S*, R"|4.*/V*J)/S?P 

COCH 2 CONH-> CH 3 SCH 2 CH 2 CONH- x NCCH 2 CONH-; 
R 4 R 4 

(5fc*, Xtt-C(0)-XliSO,-Sr*l, R\ R 5 *5 At^R^tt-t^-PixIft 

b 
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R 7 n&mf%*. ^vfvm=$-, ^^fty/x, 4-c t -c s 7^ 

R\ R 3 O^Q©-^, 




ttc , ~ c B 7" ^ ^ * ^sr-SS £ iir v>r t i c a ~ c 5 7-/u^/>s*^^-r 

ftoTgl^j&L, -O-, -S-, — N R 1 0 — (5^, R io \*7kmm7-jz.\-± 

mttO~3<D##:&^U R 1 \ R 1 2 UTtK^^X 

Yli, Tk^lg*^ fc Kot">S, C^CgT/^^ C 1 ~C s T/i'#/'i' 
.^*v^ x -N(R 16 ) -(CO) u-(CR l7 R 18 ) v-(CO) j - R' 1 9 (5£<f\ 
R 18 ft, a)*^^, Xttb) ^7/g<bL< liC 1 -C 5 7;Va^->>'S-CtI 

l~5<Z)gg&;$::&U R l9 fi, frmm*. t Kp^->S, i/7/1, 7 571, 
C 1 -C 5 7/V3^->S, /2> 4-C 1 ~C 5 7;>^^7 S?^- 1 
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(CHjJp 

*-< / 

(CH 2 )q 

{3fc«K pfcit/q fi^rtL^^ALL-r 2Xf±3^r^L, Zte-O-, -S(O) 

R 20 fia) TklflS^ b) C,~C 5 7;V^7;V*=/1/S, C) C.-CgT^ 
5 ^y^T/VS, d) C t ~C s T/l/3dr'>*^5j?-/l'S, Xfie) ->7/I, L 

(CH 2 )r 

— ^>— (CH^k— W 
(CH 2 )t 

7/V^^7^V - 1 -^/VXf*CO^R 21 R 22 (SS*. R 2 \ R 22 ^*!* 



(2) TI2-^ (I) 




MR 1 )n 



HN 

r Wn ( I ) 

20 R 3A ^V 
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7^*A'£, C 1 ~C 5 7'/U3drv'S, -S(0) f R 13 (5£<K f teO~2<0»[ 
fcfcU R l3 \*C x ~C s TjV*;vm*&1r 0 ), — N R 1 4 R 1S (5tfi, R 1 4 

. R 2 , R 3 ©^f 

R 27 S0 2 NH- (5£*, R a7 tt*A'#!J y'itf»SJlTV^feJ:l>C 1 '-C 

10 S*L.TV^T't>J;V'»C l ~CgT/u^r/l'X.Sr*i- 0 ), C x ~ C 5 Tyl* = v'g, CH 3 . 
COCH s CONH-, CH 3 SCH 2 CH 2 CONH- NCCHjCONH-, 



15 ~C a 7A'*A'tf'<9 1 -*fA't L< tt3? (C x ~ C s T/Mf /U) T^/S 



(5£<K R 7 fiCi~C 5 7/v^S^t.) 
R 2 % R 3 ^9©-^, 




{5£«K R 8 , R 9 fi^^€H®^LT, a) b) C^CgTA^* 



R' 



,4 . 





HN — • 
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V^^v-S, — N(R 16 ) — (CO)u — (CR 17 R 18 )v — (CO) j — R 19 \ 

~C 6 7>'l'3^v'S, ^*y/l, 4-C l ~C 5 7;l'^VtV7^y- i 
(CHjJp 

-</ z 

(CH 2 )q 

15 N R 20 (5$^ R 20 fi7K^Jl¥, C X ~C sT/u^A-*^* 

(CHz)r 

•-N^ (CH 2 )k-W 
(CH 2 )t 
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5 



(3) TB-itts* (I) 




( I ) 



(0) f R 13 (5£*> f r40~2©SE#«r*U R 1 3 teC ! ~ C 6 TVV^/^S:^ 
^-j^ -NR 14 R 1 5 (5£<K R l4 *IJ:t^R l "l4^*V^*ti(lSCU-C**iR^-, 

15 /v^/^/vg&^U 



R 2 tt. 




(St Xtt-C(0)-Xtt-S0 2 -^U R\ R 8 #*tfR e tt-We*L 
MALT, tK*®^ APyyif, Xtt^n^s/jR-^ ^/v*y/S, 4-C 
20 1 -vC 5 7W^?^-.l-^^ti t< ttS? (Cj-C.TvU^/lO 
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HN— * 



£ R 9 tfs— m\Z*£'oXC=0*m:-ttiK Xi*R a <t R 9 # — tfKfco xmZMffc U 



15 ;V*-*v^ -N(R 18 )-(CO)u-(CR"R 1! )v-(CO)j-R u (St, 
R 16 {2, zkPHII^ Xlt / S 1 1 < It C , ~ C 5 7/^ 3 ^ v^Stf i$ ^ 

~5<pg§fc£«u R i9 te, Tkmm?* tFB^fv-i, v-r/s, 7^/s> 

20 C^CsT^rnif^, ^W*y/S, 4 - C 1 ~ C 5 7 X~ 1 

— fyvXIiv^ (C,~C 5 7W) 7^;$lrit, fcfcb, ® u *5 J: 3 *s 
RH^fc0.«r*i-»-fi"K:»4vH2~5OK»:S:«L, ©R 19 ^->7/SI:^t^ 



5 R 3 #, 




10 -O-, -S-, — N R 1 0 — (5£*K R 10 f±7k^iI^X«C ,-C s 7^ 
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(CH2)p 
(CH 2 )q 

piZ&Xfq tiZti^frm&LX 2X1*3 &&L^ Zfi-O-, -s(o) 
5 v>x i b<J;v>C 1 -c s T/i'^/u£SrS-ro) £^r o L XI*, 




(CH 2 )k— W 



(CH 2 )t 

7;V^f^7v?y-l-^;Htt-CONR n R 2J R 2 \ R 22 !*^ 

15 < fi^-fe^^Xfi^tL^O^r^X^^-ii^., 

(4) -jfist (I) Cl*3V>X, nf±l$fcti2&glU 

— N R 1 4 R 1 * (5*;^ R^fci^R^fi^H^^^bTTK^J^^, C x 
20 ~C s 7;^;uS, C ,~C 5 Tyi>* y 'I'ywSXItC ^CsT/U^r/i^^^^-zV 
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(5) (I) fc33V>-C, nttl *Vtl±2 fc&U 

5 R l »i % ^nfisffi^F. VT^S, C^CsT^^H, C t .~ C s T J\-^ ! s 
g, — NR 1 4 R 1 5 <5fc*, R l4 *3J:t^R l5 ttC 1 ~C 5 T^^r^^t:^-f 0 ), 

c 2 ~ c ,7^c/HX c j ~ c s t;v^7 y ^ /uSSr^i-.r £ £ 1~5 ft 
*»e> 3©vw^a»i*fclB«t©*-*-:/y u< at-t ©Attest 1 

(6) -«!5fc (I) IC*3V>-C, nli2«rtU, 

(7) — «A (I) fc:*3^T, nlil^iU 

R 1 f± s C , ~C 6 7;V3 =¥'>S, Cj~C 5 7^^SXISC 1 ~C 5 7;^^ 

20 ^yug*^i-ci^#mt-r5fs*^i^fe3©v^-rn^i^^«o^^y 

(8) (I) K*iv*-c, 
25 R z . R 3 ©l^-fix;0>— 

r Z7 so 2 nh- R 27 fi^/i-*y y m-cw&ztix^xhx^c^c 
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s T**c*m&mi- e ), (R 28 S0 2 ) 2 N- R^fiC^CgT/U^r^S 
%%t 0 )* C l ~C 6 7/l'=i*>S&, CHjCOCHjCONH-, CH 3 SCH 2 
CH 2 CONH-, NCCH 2 CONH-, 
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R V? 
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>• 

5 ■ , Xfi-C(0)-X«S0 2 -^^L, R\ R s *5j;UtR 6 tt^^a 
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HN— • 

-To) £3EU 

io r 2 % R 3 ©a?>©-^fi^^:^i^b3©v>-fti/^^ia^©sms^^-rct 

ftft <b b < ft 7 ir 5 flcXtt^fr 6 <0 7 * x V ^ —m-BrWo 

15 (9) (I) fc&V^T, 

R 2 , R 3 ©v>-f^u^-^tt, 

R z7 S0 2 NH- (5£<K R 27 f^C 1 ~C s T/l'*/Vg&;S-f-oK C,~C 5 T^ 

R 5 1 

HN^ 

20 (5£«K X(i-C(0)-^L, R 4 , R 5 *5it5R 6 fi*^l^^^^i"o) 
U 
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(10) — jK^t (I) (j:*5V>-c, R\ R 8 ©i/vf*Lj&»— *-«sf*5l 3© 




»-ea»*irTV^TfcJ:v i »C 1 -C 6 r/i'^^XSr**>i"*^ 3U*d) R 8 £: R 9 
#HfcfcteoT*ifc»tofeU -O-, — N R 1 0 — R l0 «7k#®^^^ 

15 mliOffclll^U R 11 , R^lMJI^^tU, 

' Ytt, C^CsT/V^i/S, -N(R 16 )-(CO) u-(CR 17 R 18 ) v-(C 

£LT S ^IS^-fr^U u 33 J: U« j ttOXttl SrSb, Vtt2**U R 1 9 
20 It, tK^^, C^C.T^a^i, .*/V*y/S, 4-C^C 
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(CH 2 )p 
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{5fc«K P :teJ:tfql*tft^M!ll&L-C2 fcL< H:3 0>aE«:S:«t, 



Zft-O-XJi-NR 20 - (Sltf, R 20 tta) frmm*. b) C,-C,7^ 
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l-lC^Ti^lL, -0-, — N R 1 0 — (it*, R 10 ***^^*!* 
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(12) -|&5£ (I) fcfcV^-C, R 2 > R 3 (OV^-ftb*»-^f*sf^^l^ l b3(D 

R 2 , R 3 (0^19©— 
d11 r ^ch=ch— • 

R 12 

10 [55*, R a , R s B-tttW»lSCU"C, a) tK^J!^^, b) C x ~ C 5 T/V 3 
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15 p*5*t*q 
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(13) -j&5£ (I) te*3V*T, ntt2**U R l tt^o^Vff^«r*U R 
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[sJCK r\ R 9 ric 1 ~c 5 r/i' = *^S-cft«tS^TvvTfc.iv<c 1 -c s T 

Ytt, -N(R l6 )-(CO)u-(CR"R 18 ) v-(CO) j — R 18 
{5£<K R ia tt, C 1 ~C B TA'a*^£TlB&£;h,TV*Tt>ftV*C 1 ~C B T/V 
^/vg&^U R 17 > R I8 tt**JS^-Sr*b, uia.fctf j tt:0fr*U vf±2 

j tfmmz. o «:**>r*^tt v « 2 &m U ©R 1 7St«ti^ 

(CH 2 )P 
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(15) **«ICff»Stt«**, h V"*** 0 * 15 **' 
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